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How the Westminster can help 
make you a keener businessman 
and a more profitable farmer 


ODAY a farmer’s profits largely depend 

on his answer to two very business-like 
questions: ‘Is your mechanisation sufficient?’ 
and ‘ Are you applying the right techniques 
of cost control ?’ 

That is why the choice of a bank is a 
major concern to a farmer; and why so many 
farmers are opening accounts with the 
Westminster. 


The business of borrowing 
The Westminster has long experience of 
farm financing; and does everything it can to 
support capital expenditure that makes a 
significant contribution to farm efficiency. 
A quick decision 

Your Westminster Bank Manager has 
considerable discretionary powers to grant 
loans on his own authority; so your case is 
considered, not by some central committee, 
but by a man who really knows your problems 
and opportunities. 

If you want money to build a new milking 
parlour, for example, the answer can generally 
be given on the spot. Even if you need a very 
large loan (e.g. to buy a farm) arrangements 
can be made to give you the answer within 
24 hours. 

Your local Manager 


The strength of the Westminster lies in the 
quality of its Branch Managers. You'll find 


your local man is as happy out on the farm 
he is sitting behind a desk. You’ll find too tha 
he knows his way about the world of farming: 
and can guide you through the maze 
Government grants and subsidies. 

He is delighted if he can help a good Fart 
Manager to set up on his own; but he’s equalff 
ready to persuade a successful farmer not & 
buy equipment on impulse (doesn’t many } 
farmer look at new machinery in the way thé 
his wife looks at a new hat?). 

The Westminster looks at everything 
terms of profit and loss: your profit and lo 
Get into the habit of talking things over wi 
your Manager; it will give you an objecti¥ 
basis for judgment. 


Welcome to the Westminster 
Call in at your local Westminster Bank ari 
introduce yourself to the Manager. If you hav@ 
a money problem, discuss it with him. yo 
his personal and sympathetic response youds ~ 
know that the Westminster is your kind @ 
Bank; and that it can give you genuine hel 
in the tough, rewarding business of farminj 
(Incidentally, you'll find us at all the princi 
Agricultural Shows.) 


* ¢ 8 


Westminster Bank has over 1,300 branc 
in England and Wales. Head Office: 
Lothbury, London, EC2. 
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For Grinding or Malting 


there is only one 
barley NOW! 


13% MORE THAN PROCTOR - OVER TWICE THE EXTRA YIELD 





THIS IS THE AVERAGE FIGURE FROM NATIONAL TRIALS 
—NOT JUST THE OCCASIONAL ISOLATED YIELD 












































ROTHWELL PLANT BREEDERS LTD - Field House ° Grimsby ° Lincs 


THE NICKERSON RESEARCH ORGANISATION SERVING AGRICULTURE 
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It can be 
a pig of 
a problem 


The need for working capital at 
certain seasons can be a problem 
and Martins Bank always tries to 
be as helpful as possible to its 
farming customers. Also, to make 
life easier for farmers, we bring 
out every year a little book giving 
up-to-date information on sub- 
sidies and grants. It’s called 
‘Finance for Farmers and 
Growers’ and you are welcome 
to a copy at any branch of 
Martins Bank. 


Martins Bank 
Limited cy 


Forociben could have 
saved this calf 


How often could the correct treatment of scour have 
saved the loss of valuable stock? Forociben, a most 
potent and effective product for the prevention and 
treatment of scour costs as little as Is. 6d. to cure a 
two-week old calf while prevention need not cost 
more than Is. 9d. With present day calf prices at £15 or 
more, treatment with Forociben makes sound sense. 


*Economical 
*Extremely safe (is not an antibiotic). 
*Gives rapid results, preventing weight loss. 


*Cost of treatment is paid for by increased 
weight gain. 


Forociben® 


P remix —a PRODUCT OF CIBA RESEARCH 
CIBA Laboratories Ltd., Horsham, Sussex 


Please send me full information on Forociben 
Name 
Address 
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One of these is printed for you and your farm 


Now Fisons have prepared a 
separate recommendation book 
for every farming area 


What does this mean? Simply, that Fisons 
have drawn on their wide national research 
and the intimate local knowledge of their 
Technical Representatives to compile a 
special recommendation book for every 
farming area. Each is the most accurate and 
realistic set of recommendations farmers 
have ever received. And any day now one of 
these will come through your letterbox. 
How does it help you? First of all it makes 
everything simpler. It isn’t a national re- 
commendation book. The book is built 
around the needs of your locality and your 
farm. And you'll seldom find it necessary, 
whatever you grow, to use more than two 
or three different Fisons fertilizers for all 
your crops! That’s a saving in storing, hand- 
ling and ordering. 

But because your soil, climate and type of 
farming are taken into account, the few 


compounds you do use are still the most 
perfectly fitted to the crops on your farm. 
Fisons know very well that the money you 
spend on fertilizers is a careful investment 
which must show the highest possible re- 
turn. The recommendations in your book do 
exactly this. No plant foods are squandered! 
No money is wasted ! 

Any day now the new book for your area 
will be in your hands. We believe you'll re- 
cognise these local recommendations, for 
your particular type of farming, as a simple 
and sure guide to making the most profit- 
able use of fertilizers. 


Footnote: If by chance you’re not on 
Fisons mailing list you can get the Recom- 
mendation Book for your area from your 
local Fisons Merchant or Technical Repre- 
sentative. Or write direct to Fisons. 
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After hay—the profitable time to apply 


BASIC SLAG 


OR POTASSIC BASIC SLAG 


Think of the advantages of applying basic slag or potassic basic slag immediately 
the hay crop is cleared. There’s little or no leaf to prevent the fertilizer reaching 
the soil to quickly invigorate the grasses and clovers. The regrowth will be clean, 
sweeter and of better feeding value for at least three years ahead as a result of the 
efficient long lasting phosphate that basic slag provides so cheaply. 

On soils which respond to potash as well as phosphate, ask your merchant for K-Slag 
or Potassic Slag—best applied in mid-summer (or early winter) on farms where 
grass staggers has been troublesome. 

At this time of year your merchant can supply you promptly with the grade you 
want, and his spreading contractor can get on with the job while the going’s good. 
This also applies to grazings that lie wet in winter, if the stock can be kept off 
treated areas until the basic slag is well washed in. 


Y 
Uy 


AY 


Y 
Yj 


\ 


AQ 


A 


\\ 


BETTER SUPPLIES—BETTER SERVICE—IN MID-SUMMER 


Helpful literature and advice from: 
BASIC SLAG ADVISORY SERVICE (Albert & Bilston brands) HARVEST HOUSE 
IPSWICH, SUFFOLK - Telephone: Ipswich 56721 
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ICI Compounds save you mos 


Get the L.s.d. of fertilizer buying right—with 
ICI Compounds. Save money by ordering now 
on this month’s early delivery rebate. 


More concentration 
ICI New No. 4 


Now there’s a new ICI No. 4. More highly concen- 
trated. 20.14.14. With all ICI Concentrated-Com- 
pounds you have fewer sacks to store. Handling 
and carting costs are cut, application time is 
speeded up. 


Easier storage 


All ICL Concentrated Compounds are packed in 
polythene sacks. You can store them where you 
like, under any kind of roof. Order ICI Compounds 
on early delivery rebate from your merchant 
today. 


Coming to the Royal? Be sure to see what’s new 
at the ICI Stand. 


CASH 
YOU SAVE 
NOW 


ICI NEW NO.1(15.15.21) 
ICINO.2 (22.11.11) 
ICINO.3 (10.20.20) 
ICI NEWNO.4 (20.14.14) 
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A battery of setters on the Shaver Poultry 
Breeding Farms, Bawdeswell, Norfolk 


Incubation 


Practice 


WiTH the more efficient automatic incubators available these days, any 
efforts to improve hatchability can best be achieved by concentrating on 
the handling of the egg before it reaches the incubator and by maintaining 
a high standard of hygiene on the farm, within the incubators and throughout 
the hatchery. 

Healthy breeding stock, housed in good conditions and fed a high quality 
breeders’ ration, are of supreme importance. Broodies should be removed 
from the nests frequently and eggs should be collected about five times a 
day, to prevent embryonic development starting. To reduce disease trans- 
mission, nests must be kept clean and dirty eggs dry cleaned or dipped 
in an approved germicidal solution before setting in the incubators. Fumiga- 
tion with formalin should be carried out before the eggs are put into the 
incubator. Eggs should be stored in the setting room at 55°F, with a relative 
humidity of 80 per cent, and they should be handled carefully at all stages. 

Equally important, after every hatch the incubators should be cleaned 
meticulously and fumigated. All debris should be removed from the hatchery 
premises immediately and preferably burnt. ‘Clears’ and dead-in-shell 
removed at candling on the eighteenth day should be treated similarly. 
Finally, the whole hatchery should be kept clean, with a regular programme 
of disinfection to prevent any disease build-up. A one-way flow of work 
through the hatchery, to reduce the risk of cross-infection, is desirable. 
Hatchery staff should have adequate washing facilities and must be provided 
with clean overalls and caps daily. 
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The Small Farm 


The article which follows is the first of a new series which 
will deal with production opportunities on the small farm. 
Farmers whose holdings are of limited area are handicapped 
in many ways. They cannot, for example, take full advantage 
of modern labour-saving machinery and may find it difficult 
to achieve a good balance between inputs of labour, capital 
and land. 

But a farm which is small in acreage need not necessarily 
be a small business unit. By careful selection of suitable lines 
of production and some degree of specialization, the small 
man may hope to establish individual enterprises big enough 
for efficient operation and so make himself competitive in his 
chosen field with larger farms whose systems are more mixed 


Beef Production 


J. B. Butler 





EVEN as recently as ten years ago few people would have suggested that beef 
production was a suitable enterprise for the small farm. The primary need of 
the small farmer is for an intensive system with a high return per acre, which 
will give the maximum total output from the limited area available. 

This is precisely what beef cattle failed to provide. In a survey made by 
Leeds University in 1955-56 the output per acre from home-reared beef 
cattle, kept on the system usual at that time and sold fat at 2} years, was 
only £28 per acre, with a gross margin of approximately £12 per acre. 
Considerably higher rates of output could be obtained from dairying (£42 
per acre) or cereal growing (£35 per acre). 


Using surplus land 

During the last few years the introduction of much more intensive methods 
of beef production has greatly increased potential outputs and margins per 
acre, and the enterprise can no longer be assumed to be unsuitable for the 
farm of limited acreage. Many of the traditional types of production, of 
course, are generally too unintensive for the small farm; but in very special 
circumstances even some of these may be appropriate. For example, the 
summer grazing of stock, which is one of the least intensive forms of land 
use, may sometimes be justified on a holding which is specializing in the 
production of poultry or pigs. 
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With these latter type of enterprises, land requirements for the main 
enterprise may be negligible, and most of the land may become surplus to 
requirements. Some simple way of using this surplus land is then needed 
which will not draw labour and managerial time from the main enterprise. 
The feeding of a few store cattle may meet this need. Even here it might well 
be preferable to go a stage further and either let the land or take in stock 
to graze for neighbours, in order to reduce the amounts of labour and capital 
diverted from the main business. 

The primary purpose of this article, however, is to consider not beef cattle 
as a sideline, but the extent to which they may form a main part of the 
farming system. If they are to occupy this position an intensive type of 
production is essential, and this means finishing at an early age. 


Two profitable systems 


There are two types of enterprise which fulfil this requirement. The first 
is the intensive indoor feeding of cattle to be sold fat at about a year old 
(the typical barley beef system). The other is the purchase of calves in the 
autumn for sale fat at 18 months old, after one summer at grass before the 
final yard-feeding period. 

An investigation made by Leeds University in 1962-63 shows that these 
are both potentially profitable systems; average results are as follows: 


12 months 18 months 

a £ 
Return per head, incl. calf subsidy 79 87 
Profit per head 13 21 
Gross margin per head 22 38 
Average investment (excl. buildings) 39 46 
Total land per head a 1 acre 
Grazing per head — 0-6 acre 


The annual profit per head from the two systems is very similar (allowing 
for the longer period which the 18-month cattle spend on the farm), but the 
annual return on capital (other than capital invested in buildings, which is 
not included in the table) is rather higher for the older cattle. The choice 
between the two systems will depend largely upon the availability of land 
and buildings. 

The intensive system requires no land and, in the organization of the farm, 
occupies a role similar to pig or poultry keeping, with much the same labour 
requirements and a comparable ratio of gross margin to output. It offers a 
possible alternative to pig keeping on farms where the land is occupied by 
intensive arable crops or market gardening, for example. 


Cattle or pigs? 

In considering the advantages and disadvantages of cattle compared with 
pigs in such circumstances, there are several factors which the farmer must 
bear in mind. One of these is the fact that the intensive feeding of cattle is 
much nearer the experimental stage than that of pigs, and that cattle are 
physiologically less well adapted to the system. There is therefore a greater 
risk of losses and the need for a very high standard of skill in keeping cattle 
on this system. 
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Another point is the availability of suitable buildings. If satisfactory 
accommodation already exists on the farm for rearing and finishing the 
cattle, whereas special buildings have to be erected for pigs, this may give the 
cattle a decisive advantage; but cattle cannot be kept successfully in badly- 
desigied, make shift buildings any more than pigs can, so some adaptation 
will probably be required in either case. 

Every farmer must make up his own mind about the prospects of future 
market stability; the long-term prospects are probably fairly similar, although 
pigs may be susceptible to greater short-term variation. The supply of 
weaner pigs may, however, be more reliable than the supply of calves, and 
the fortunes of intensive beef production are closely linked to the price and 
availability of suitable calves. Moreover, the prices of beef cattle are subject 
to much wider seasonal differences than those of pigs. 

The figures quoted on p. 263 are based on cattle sold in the spring when 
prices are high. If a regular output is aimed at throughout the year (which is 
usually necessary for the best use of labour, buildings and equipment), then 
profits would be lower. This means that beef cattle may not lend themselves 
so well as pigs either to an even distribution of work requirements or to the 
adjustment of the numbers kept at different times to fit in with the labour 
peaks of other enterprises. 


Beef instead of milk? 

The second type of beef enterprise referred to above—namely, the keeping 
of cattle for sale at a rather later stage, say 16-18 months—is more likely to 
be a substitute for dairying (often regarded as a typical small farm enterprise). 
Many small farmers, disappointed by the level of milk prices and tired of 
the anxiety and strain which milk production imposes on anyone working 


single-handed, have begun to think seriously about the merits of beef pro- 
duction as an alternative. The question to which they need an answer is 
whether beef can be intensive enough to provide, on a small acreage, a 
sufficiently large-scale enterprise for efficient working, and one which will 
yield as good a return to their labour as milk production. 

The figures already quoted show that the type of beef production we are 
now discussing gives a gross margin of £38 for a total land requirement of 
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one acre. Gross margins per acre on both beef and milk production can 
be increased by the use of more intensive methods. For example, if all feed 
except grazing were purchased, the beef enterprise could be made to show 
a gross margin of nearly £60 per acre. Margins on dairy cows (apart from 
followers) may vary from £30 to £46 per acre according to system, so that 
there does not appear to be any great difference in this respect between the 
two enterprises. The labour requirement per head of the beef cattle is only 
about a quarter that of dairy cows, but nearly twice as many beef cattle 
must be kept to give the same return per acre, so that the total labour 
requirement per acre will be approximately half. 

A comparison based on gross margins alone is not quite a fair one, because 
the dairy enterprise lives off the land to a greater extent than the beef. Besides 
grazing, the cows will use substantial amounts of hay, silage, kale, etc., so 
that the land will be partly supporting them all the year round, and only 
about £30-40 will be spent on purchased concentrates. 

The beef cattle, on the other hand, are maintained very largely on purchased 
food, apart from the time when they are grazing, and even then they will be 
only 6-12 months old and may require some hand feed. As calves, they will 
probably be fed entirely on bought food (except for a little hay) and, during 
the final fattening period in yards, they will be mainly on a concentrate dry 
feed ration. The total annual cost of bought feed (including the value of any 
home-grown grain, which is in the same category) will be nearly as much for 
each beast fattened at 18 months as for a dairy cow. 

Moreover, since two beef cattle must be kept to give the same return per 
acre, and since no return is obtained until the cattle are finally sold (unlike 
the cow which produces a monthly milk cheque), problems of capital invest- 
ment and yard space may arise in connection with the beef enterprise. 


Half-way house 


If the objective is to intensify production from the land (as it commonly 
is on small farms), all these things may, of course, be advantages. The man 
who wants to establish the largest possible livestock enterprise on his farm 
but does not wish to turn over completely to non-land-using enterprises like 
pigs, may find in the finishing of cattle at 18 months a half-way house 
between the less intensive systems of land use and the completely intensive 
indoor types of livestock production, and one which makes less demands 
upon his labour than dairying. 

On a 50-acre holding up to 50 head of fattening stock could be carried 
plus calves for replacement. This might yield an income of about £1,300 a 
year (including profit and the return on labour) and would occupy about 
two-thirds of the farmer’s time. By the purchase of hay and the elimination 
of all home-grown feed except grazing, the number kept could be increased 
to over 80, which would provide a man with a full-time job. This assumes 
that the farmer has the capital and the buildings necessary for an enterprise 
of this size, and can solve the problems of calf supply inherent in all such 
early-finishing systems. 

It is clear from what has been said that the more intensive types of beef 
production can, in suitable cases, offer a profitable alternative to some of 
the commonly accepted livestock enterprises on small farms. Provided the 
capital and skill are available, they offer the farmer the opportunity to 
establish an enterprise of economic size on a quite modest acreage. 
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HEAVY, HEALTHY PIGLETS AT LOW CAPITAL COST 


Rearing Pigs Outside 


Three-week weaning out of doors 


D. B. Bellis 


CHIEF PIG ADVISER to BOCM 


points to the value of outdoor farrowing 
and rearing to minimize disease risks 


PiG production has not escaped the economic pressures that are exerted on 
British agriculture today. Factors such as a higher labour bill, the decrease 
in the subsidy and more exacting market requirements for pig meat are 
inevitably forcing units to become larger and more intensive. Unfortunately 
intensification increases the risk of those diseases, both clinical and subclinical, 
that have noticeable and often disastrous effects on profitability. 

With pigs older than 10 or 12 weeks, the risk is not so great. If the animals 
are healthy when they go into the fattening house, large numbers can be 
housed together, with obvious savings in labour and housing costs. But the 
disease risk is much greater when large numbers of sows and young pigs are 
kept together. We all know how the 15-20 sow man can continue to produce 
healthy weaners profitably year after year, often in buildings that are never 
rested properly and that are incapable of thorough cleaning and disinfection. 
We all know, too, that when this man doubles up on his sows, disease appears 
and his troubles begin. The diseases are usually associated with coliform, 
and appear as lactation failure in the sow immmediately after farrowing, 
scouring, sub-normal growth and deaths in the litter. Sow output falls and 
profit is turned into loss. 
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Intensive rearing 

There is no doubt that keeping stock healthy is the biggest single problem 
in pig rearing. What can be done to minimize the risk as sow units get larger? 
If the sow unit is to remain intensive, batch farrowing and rearing, preferably 
in a series of small houses, must be adopted. In this way a farrowing house 
can, for example, be emptied on a given day, cleaned, disinfected and left 
empty for 2-3 weeks before the next batch of sows are due to farrow. But this 
technique has two snags. In the first place more capital outlay is required 
because a given building is not fully occupied—a farrowing house costs up 
to £150 per pen. Also, it is difficult in practice to ensure that a batch of sows 
will all farrow within a few days of each other, even if they had previously 
been weaned on the same day about four months earlier. 

The alternative is to farrow and rear more extensively. A very satisfactory 
method is to farrow and rear in wooden huts about 6 ft apart with small 
concrete runs for the sow and access to pasture for the litter during the eight- 
week suckling period. Such huts fitted with movable crates and heated creep 
compartments, and costing between £60 and £80 each, are used successfully 
on many farms. The huts will not last as long as permanent buildings; also 
a little more labour is needed to look after the pigs and winter conditions 
make it unpleasant for the pigman. Nevertheless, there is no doubt that this 
system minimizes disease risks during farrowing and rearing in large sow 
units. 


Outdoor early weaning 

Perhaps the best example of the value of extensive methods for rearing 
young pigs lies in the experience obtained from early weaning on commercial 
farms. Weaning the sow at 2-3 weeks after farrowing instead of the traditional 


8 weeks has the prime advantage of increasing sow output in terms of 
numbers of weaners per year by at least 25 per cent. It became a commercial 
proposition about eight years ago when nutritional research had led to the 
formulation of practical early weaning diets. Farms adopting this technique 
usually housed the early weaned pigs in specially designed houses or in 
buildings especially converted. The guiding principle was for the house to 
be small, correctly insulated and ventilated, and with special feeding and 
watering arrangements. The practice was usually very successful for about 
two years until many farmers experienced the diseases which are usually 
associated with increased use of buildings housing young pigs. These mani- 
fested themselves as scouring, sudden deaths and reduced growth rates, and 
profitability was obviously reduced. 

Some farmers, however, were reluctant to abandon a potentially profitable 
system and decided to re-house their pigs under less intensive conditions, 
and the absence of disease outbreaks in these units was most noticeable. 
As a result of this BOCM began a thorough investigation of outdoor early 
weaning on their farms in 1961. Three of the farms were in England, one in 
Scotland and the other in Northern Ireland, so that a variety of soil and 
climatic conditions were covered. The sows were farrowed in normal indoor 
farrowing pens, and at 21 days of age the litters were removed and accommod- 
ated in low-cost houses situated on pasture. The types of housing used included 
small home-made wooden huts, converted duck-arks and straw-bale shelters. 
In each case the accommodation allowed about 1} sq. ft per pig as sleeping 
area, with a very low roof and plenty of straw as bedding. No artificial heat 
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Farrowing on an extensive 
system. The hut is fitted with 
a farrowing crate and a 
concrete run for the sow; ... 


was provided. Each hut was large enough to hold one, or sometimes two, 
litters together and was placed in a paddock one-fifth or one-tenth of an 
acre in size. Litters were weaned continuously for a two-year period and 
results were most encouraging. 


Outdoor Early Weaning at BOCM farms 

Summer Winter All Pigs 
Number at weaning 1,374 1,003 2,377 
Number at 8 weeks 1,324 966 2,290 
Weaning weight (/b) 12-7 13-3 13-0 
56-day weight (/b) 43-8 42-8 43-3 
Early weaning food consumed (/b) 39 41 40 
Rearing food consumed (/b) 11 12 11-5 
Cost Ib liveweight gain II. Is. 113d. 


Of particular interest was the experience during the hard winter of 1962-63. 
In January and February 270 piglets were weaned and put out into the snow- 
covered paddocks. When they came into the fattening houses five weeks later 
the snow was still on the ground and the outside temperature had not risen 
above freezing point. Nevertheless, the average weight of the pigs was 41 Ib 
and losses were only marginally higher than the overall average shown in 
the table above. 


Commercial advantages 

During the last two years outside early weaning has been adopted on 
many farms up and down the country, and records and figures from costing 
schemes are available. The most important points to emerge from experience 
under commercial conditions are set out below: 


* The optimum time to wean a litter is when its average weight is about 
12 lb. Piglets that weigh less than 10 Ib usually suffer a check and are 
8-10 Ib lighter at 8 weeks of age. 

* The young pig is remarkably resilient. Adverse climatic conditions, such 
as continual rain or snow, have little effect on performance so long as the 
sleeping accommodation is dry, warm, and draught-proof. Some farmers 
do not water the piglets when snow is on the ground—the piglets eat 
sufficient snow to satisfy their water requirements. 





. the litter has access to 
pasture through a pophole 


* The cheapest type of house—the straw-bale hut—is as satisfactory as 
more elaborate housing. Straw-baled huts can be adjusted in size to suit 
different groups of pigs, and can be burnt or used in cattle yards after 
being used for four groups of pigs. Also the straw-baled hut is warm in 
winter and cool in summer. 


Labour requirements are surprisingly low. In contrast to extensive 
systems where both sow and litter are on pasture, amounts of food and 
water to be transported are low. 

The pigs are fed ad /ib. and there is no dunging out. Poaching and damage 
to grassland and to equipment by the litter pigs is negligible; it is the 


sows that do most damage. 

Health of the pigs is far better than that of piglets reared intensively, 
either with the sow, or early weaned into intensive houses. At 8 weeks of 
age the pigs are lean and hard. In fact, they weigh about 5 Ib more than 
they appear to do at first sight. Weaner cost is less and sow profitability 
is more than with any other system of weaner production. This is 
because sow output in terms of numbers reared is high and because 8-week 
weights of the litter are higher than average. 

Pigs which have been outside suffer no checks when put into fattening 
houses. This is due to their health and because their digestive systems are 
accustomed to solid food. In fact, several buyers of 8-12 weeks old pigs 
are paying a premium for outside early weaned pigs. 

The most significant advantage of keeping a pig breeding unit on an 
extensive rather than an intensive basis clearly rests on the improved health 
of the litters so obtained. This in turn leads to greater profits because more 
and heavier pigs are produced from a given number of sows. There is no 
doubt that pig units are becoming larger. The most profitable will be those 
that ‘extensify’ during the critical first two months of the pigs’ lives. 





Until 1939 Mr. Bellis was farming on a mixed farm in North Wales. From 1949 to 1960 he 
was Head of Pig Nutrition Research at Unilever Research Laboratory, Sharnbrook. 





FARMING BUSINESS 


FOCUS on a Dorset Valley Farm 


Reorganization and Development 


The Digby Story 


L. J. McHardy 





THE sheltered, densely-wooded Cerne Valley in the centre of Dorset, where 
Lord Digby lives, is one of the most delightful parts of a very beautiful 
county. Lord Digby started farming at the end of his war service, when he 
was thirty-one. He attended a one-year course at the Royal Agricultural 
College, Cirencester, and went in with his father in 1957 on the 1,000 acres 
then in hand, which included a big acreage of rough grazing. 

The system of farming at that time was extensive—mainly grass, with 
beef, sheep and a large herd of Guernsey cows and followers. The latter 
were moved at convenient intervals from one end of the valley to the other, 
where two separate milking parlours had been installed. At this time the 
general overall management was controlled by a bailiff. The farm was divided 
into two blocks in 1958, when the present Lord Digby took over the Home 
Farm of 600 acres including woodlands and areas of rough grazing at 
Minterne. His immediate objective was to alter the pattern and tempo of the 
farming to bring it into line with modern commercial practice. 

There was no lack of problems, and they made a pretty formidable list: 
too many trees, an abundance of rabbits (prior to myxomatosis), steep 
gradients; the stony soils of the valley sides (where these could be cultivated) 
and thin downland of clay with flints overlying chalk, the relatively high 
rainfall, and the lateness of ripening of cereal crops with the attendant 
problems of harvesting. For these very reasons most authorities thought the 
area was unsuitable for growing corn. 


Corn and cows 

From the outset it was decided to put the farm on a strictly commercial 
footing. Capital was available for development but the aim was to invest only 
where, as a result of discussions and careful budgeting, the project showed a 
good chance of a worthwhile financial return. As a result a decision was 
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reached to simplify the system and maximize the acreage devoted to corn 
and dairy cows. A grain drying and storage unit was installed at a total net 
cost of £2,713, and 60 Ayrshire heifers were bought in Scotland to start the 
new dairy herd at Home Farm. Modifications to the yard and parlour cost 
£1,600. 

At the end of the first year a full farm business analysis was completed. 
On the basis of these results plans were made for the future programme of 
development. 

Physical and Economic Results for 1958 
compared with 1963 
Physical Data 

1958 
Grass and forage (acres) 187 
Cereals (acres) 102 
Cows 60 
Dairy replacements 123 
Ewes 150 
Poultry 80 


Analysis of Gross Output per acre (:) 
Dairy cattle 16 
Crops 10 
Sheep and Wool 0:5 
Poultry, Eggs and Miscellaneous 3: 


30-0 


Analysis of some Costs per acre 
Feeds and Seeds 
Fertilizers 
Labour 
Power and Machinery 
Efficiency Measures 
Net output per acre (£) 
Tenants Capital per acre (£) 
Gross Output per £100 tenants capital (£) 


New area for cereals 

The farm comprised 603 acres of crops and grass in 1963, as compared 
with 289 acres in 1958, and 190 acres of rough grazing, woods, roads, 
buildings, etc., in 1963 compared with 334 acres in 1958. The reclamation 
of 260 acres of scrub and virgin downland and the acquisition of some 
new land accounted for the marked increase in the cropable area. 

It was clear that the low gross output was the main cause of the unsatis- 
factory results. Costs too were high, but apart from the possibility of some 
immediate reduction of the wages bill, an overall expansion of output, 
coupled with a simplification of the farming system, seemed to be the best 
method of improving the cost/output relationship and profits. Top priority 
was given to increasing the cropable area by reclaiming some of the 
unproductive downland. 

As a result of reclamation 300 acres of corn is now being grown instead of 
the 1958 total of 100 acres. Grain output is now nearly half the gross output 
of the farm. Continuous spring barley production on 60 acres of outlying land 
is being practised and the sixth consecutive crop has now been reached. 
Results have been reasonably satisfactory, but after the fourth or fifth crop 
the nitrogen requirements are high, sometimes over 120 units per acre. 
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Here are the CEREAL results: 
1958 1963 
Grain output per acre (£) 39 49 
Fertilizer costs per acre (£) 2°15 4-75 
Area of cultivable land devoted to cereals (°,) 35 55 


Milk production 

The ‘1958 PLAN’ was to replace the existing Guernsey herd by buying 
down-calving Ayrshire heifers. The change-over began in the autumn of 
that year and the first target was the establishment of a Home Dairy of 
around 85 cows. 

In 1961, with this dairy operating to capacity, it was decided to establish 
a second herd. The main aim was to put to profitable use surplus valley 
grassland, now less suitable for corn growing than the newly reclaimed dowa. 
This new ‘Lanes Dairy’ is strictly a one-man unit of 50 cows. No replacements 
are reared at present, since land cannot be spared from the more profitable 
enterprises of milk and corn. Maximum use is made of grass, concentrates 
are kept to an economic minimum, and winter feeding is based on self-feed 
silage after kale. 

Home Dairy is milked through a six-unit eight-stall parlour and Lanes 
Dairy through a four-unit four-stall direct-to-churn bail. 


Here are the MILK PRODUCTION results: 


Total number of cows 

Total number of followers 
Annual yield cow (gal) 

Milk sales cow (£) 

Concentrates costs cow (£) 

Ib concs gal 

Forage acres cow 

Margin over concs cow (£) 
Margin over concs forage acre (£) 


Cluns on the downs 

The ‘1958 PLAN’ included the expansion of the flock of Clun ewes to 
utilize the steep unploughable areas of the downs. It is now being found that 
the sheep are competing with the-more profitable dairy cows for grazing in 
April and May, and Lord Digby expects that a decision on their future will 
soon be necessary. The following figures show the difficulty that is being 
experienced in maintaining output in the present circumstances. 


1958 1962 1963 


Output per ewe (£) 5 11 8 
Output per sheep acre (£) 10 28 20 


Fixed costs 


The 1958 analysis of the accounts brought home the fact that the fixed 
costs of labour, power and machinery were much too high in relation to 
output, so the output of the business had to be increased. It was also 
recognized that with the planned increases in production, some new capital 
investment was unavoidable. Investments were necessary in the Home 
Dairy and in the establishment of Lanes Dairy, also in grain handling 
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equipment. Various systems were examined and specialists of the N.A.A.S. 
and A.L.S. were consulted before any foundations were laid for a new 
building or before any large machinery purchase was made. 

Ten men are employed at the moment and the main machinery consists 
of five tractors, one large combine harvester and a small trailer combine. 
The figures show that as a result of increasing the area of usable land by 
reclamation, together with careful expenditure in machinery, the return on 
fixed costs was greatly improved. 


1958 1963 
Labour costs per acre (£) 12°5 9 
Power and Machinery cost per acre (£) 6:5 6°73 
Gross output per £100 Labour, Power and 
Machinery 159 330 


Investment in grain handling equipment was made in two stages because, 
in 1958, there was some uncertainty about the success of expanding the 
cereals acreage to double or treble the 100 acres then grown. Stage 1 was 
the installation of a 5-ton capacity tray drier and three pairs of Crittal bins 
giving storage capacity for 240 tons at a cost of £2,713 net. Stage 2 was reached 
when the corn acreage successfully rose to 334 acres. Then another four pairs 
of storage bins and conveying equipment were added to increase storage 
capacity to a total of 560 tons. These investments cost a further £2,057 net, 
and the cost per ton of dried grain stored is now £8 14s. 

The achievements of the last five years speak well for the drive and enthu- 
siasm of Lord Digby and his staff led by Mr. Frank Holmes, the Manager. 
Lord Digby accepts, as any other farming tool, the methods of analysis and 
careful budgeting to help improve the running of his farming business. Since 
the ‘1958 PLAN’ was conceived, every major investment or change in manage- 
ment has been subjected to economic consideration to ensure that the new 
venture would be a financial success. 


New sights 

Owing to the death of his father last year and the purchase of an 
adjoining 115 acres, the total area now in hand is of the order of 1,200 acres. 
This farm by its size, and the special problems already mentioned, has 
placed a new burden and series of problems on the administration and 
management which are quite different from those of 1958. The present aim 
is to consolidate the farming system and to simplify it wherever possible to 
allow for a greater degree of specialization. In this way full advantage can be 
taken of modern techniques and developments. More attention will now be 
given to bringing down costs, in contrast to the early objective of expanding 
output. 


The author is indebted to the Agricultural Economics Department 
of Exeter University for some of the economic information, and 
to N.A.A.S. and A.L.S. colleagues for their help in piecing this 
story together. 





L. J. McHardy, M.Sc., N.D.A., is the N.A.A.S. County Advisory Officer for Dorset. He 
previously held a similar position in Northamptonshire. 
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The least amount of damage 

Cutting out drudgery 

A potato to meet the challenge of the 
supermarket 

Keeping capital and working costs in 
line with returns 





J. H. Clift 














Handling and Storing Potatoes 


[1] 





THE system of potato storage and the method of handling the crop into 
storage and out again are as important financially as is the choice of harvesting 
procedure, discussed last month. Which particular handling and storage 
system to choose must be decided by each grower after a thorough appraisal 
of his marketing policy, both under present conditions and with an eye to 
future developments. 

Obviously, the first point in any plan is to keep mechanical damage down 
to the absolute minimum. The out-and-out prerequisite of the packer who 
is washing or brushing is to have potatoes that are not cut and knocked 
about; his own profit largely depends on getting the highest percentage of 
packed potatoes out of the stocks he buys. Whereas pre-packers must have 
damage-free potatoes, they appear to be less concerned about ‘bloom’, since 
this is largely lost in the washing process anyway. Packers who are washing 
will therefore usually accept damage-free samples in sound condition, 
whether they come out of an indoor store or from a clamp. 

On the other hand, from talks | have had with merchants and farmers, it 
seems that the ‘unwashed’ trade may often prefer a clamped sample. Potatoes 
stored in a clamp tend to keep their ‘bloom’ longer than those stored indoors. 
Late storage in sound condition in clamps is a traditional virtue of the 
potatoes grown on the limestone and warps in Yorkshire, so it is hardly 
surprising that many experienced growers favour a policy of carrying their 
eggs in two baskets—part of their acreage is stored indoors and part in clamps. 
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About clamps 

Many commentators have foreseen an early demise of the field clamping 
system, for a variety of reasons: the shortage or high cost of suitable straw 
with which to cover the potatoes, the lack of skilled labour to build the clamp, 
the labour of applying the soil cover and subsequently stripping it, the 
unpleasant working conditions when riddling out-of-doors, and the fact that 
the clamp temperature may fall to a level at which reducing sugars accumulate 
leading to rejection of the sample if it is intended for crisping—all these 
criticisms must be considered. 

The last criticism, regarding temperature, certainly makes clamping a 
questionable storage method for medium or long-term delivery of crisping 
varieties. Although experienced growers have said that potatoes keep warm 
enough in a really well-made clamp, there is a risk of chilling during grading 
and loading operations out-of-doors if the weather is frosty. Processors now 
specify that lorries with crisping stock should be well strawed up and sheeted 
to avoid chilling in transit. If the contract is for deliveries after the onset of 
typical winter weather, the grower of crisping potatoes must consider 
providing adequate indoor storage to avoid the risk of chilling at any stage 
of storage, grading or loading. 

For growers who wish to supply late-delivery potatoes for the traditional 
ware trade, clamping still appears to be a reasonable method. Baled combine- 
harvested straw is used by some experienced growers. The bales are broken 
into ‘slates’, which are carefully overlapped. These growers also take the 
precaution of inserting a windproof membrane of waterproof paper or 
polythene between two layers of straw when the clamp has to stand up to 
the winter weather. It is important that this membrane does not go right over 
the top of the clamp. Hydraulically-controlled ditching tools for attachment 
to the rear of the tractor have proved satisfactory for giving an adequate soil 
cover. A grower told me last year that one man snugly seated on a tractor 
with a hydraulic ditching tool did the work of the five men previously 
required. The same tool is also used to strip off the soil cover at grading time. 
Using an hydraulicallv-operated, tractor-mounted ditcher trencher loader tool, one man 
covered this clamp with its winter protection of soil as quickly as five men working with spades 
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Some growers use baled 
combine-harvested straw to 
make clamps. When the 
clamp has to stand up to 
winter weather, a roll of 
wind- and water-proof 
paper is inserted between 
two layers of overlapped 
straw ‘slates’ 


Better conditions indoors 


The most difficult period for clamp riddling is probably before and 
immediately after Christmas, when days are short and weather unkind. At 
this time, the chore of uncovering a clamp in poor weather conditions wastes 
valuable daylight. It is here that indoor storage plays a valuable role. The 
‘make-ready’ time involved in an indoor store is less than at a wet and windy 
(and possibly frosty or snow-covered) clamp face, when shallow indoor 
storage up to six or seven feet is practised. The frequency of the potato 
merchant’s calls for supplies may depend on the speed with which the grower 
can respond. A phone call at 8 a.m. for a load to be ready by 10.30 a.m. is 
more easily coped with during December or January in an indoor store than 
at a clamp. 

Electric lighting in indoor stores leads to greater output; longer hours can 
be worked in the dark months of the first half of winter. A good light can 
also contribute to better inspection on the grading machine; but make sure 
it is adequate—not an unshaded low-wattage grime-coated bulb; inspection 
is one of the key operations in respect of quality of sample, as well as output 
per hour. 

Indoor storage also encourages a farmer to dispose of that venerable 
grading machine which has been dragged from field to field, year in year out. 
The subsequent damage often inflicted during grading has been revealed in 
Potato Marketing Board surveys. Much of it could be avoided if machines 
of improved design were used. These better graders involve an additional 
capital investment, and they therefore deserve protection both from weather 
and rough handling. 


Unloading 


One big problem with grading, inside and out, is to devise a satisfactory 
means of getting the potatoes into the grader. When I looked at the 600-ton 
capacity store of a farmer friend last November (the owner’s pride for 
upwards of ten years), I reckoned that his workers would between them have 
to handle approximately 100,000 forkfuls of potatoes between then and the 
following May before the store was cleared. 

At a time when there was no other productive work to do and numerous 
workers to keep occupied, the potato fork, maintained in first-class order 
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with no worn prong-knobs, was a reasonable method of filling the grader 
hopper and at the same time keeping the men warm. But can we really be 
satisfied with it today? 

A system which has been adopted by a few Yorkshire farmers to unload 
stores is the provision of bottom unloading ducts. These run in parallel in 
the floor along the length of the store, to provide ventilation (without the 
need for triangular wooden slatted cross ducts) and a means of unloading. 
A conveyor is inserted into the duct and, by gradually removing the wooden 
Strips which partially cover the duct, potatoes drop on the conveyor, which 
in turn removes them and elevates them above floor level for transfer to the 
next stage of the grading or loading operation. In planning a store for this 
unloading system, enough space must be left clear of potatoes to enable the 
unloading conveyor to be manoeuvred into the stack. 

Another method of unloading has been tried in Yorkshire during the past 
season, in an indoor store equipped with a smooth concrete floor. A bucket 
on a tractor-loader scooped up the potatoes and emptied them into 
an elevator for loading into bulk transporters and dispatch to a central 
grading station. The comment was made that the careful use of a tractor 
bucket in combination with a smooth concrete floor apparently resulted in 
no more visual damage than the use of the traditional potato fork. 

This tractor-bucket method had been used in America for some years. 
It may provide one practicable solution to the problem of store-unloading 
in this country, for example, where stock is to be sent ungraded, in bulk, to 
a central grading station. 


More about this subject next month 





Fellowships in Agricultural Marketing 


Two Fellowships in Agricultural Marketing are being offered by the 
Ministry of Agriculture, Fisheries and Food. They will be tenable from 
October, 1965, normally for two years, at any University or other institution 
in the United Kingdom acceptable to the Ministry. The Fellowships are 
designed for men and women of good honours degree standard who may 
have had industrial or commercial experience rather than research experience. 
The value of a Fellowship will normally be between £950 and £1,175 a 
year, exceptionally up to £2,000. 

Applications should be addressed to Advisory Service Division, Ministry 
of Agriculture, Fisheries and Food, Room 284, Great Westminster House, 
Horseferry Road, London, S.W.1, and should arrive by 30th June, 1965. 

There is no age limit but candidates must be British subjects, normally 
resident in the United Kingdom. 
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Research Spot 


The A.R.C. reports 


e NITROGEN AND PLANT GROWTH 
e VIRUS DISEASES IN GRASSES 
e FOOD VALUE OF MILK 


Items selected from the 1962-63 report of the 
Agricultural Research Council 


by Sylvia Laverton 





THE announcement that a new A.R.C. Unit to study nitrogen fixation has 
been established under the direction of Professor J. Chatt, at the University 
of Sussex, is of particular interest in the latest annual report of the Agricul- 
tural Research Council. Nitrogen is essential for plant growth and animal 
nutrition. Because there is a natural loss of nitrogen from cultivated soils, 
the plants’ needs have to be met from nitrogenous material in the soil. 
Only a small percentage of this is supplied by adding nitrogen fertilizers or 
manures. It has been estimated that about half the nitrogen required by 
plant life is provided by soil micro-organisms. These microscopically small 
creatures fix atmospheric nitrogen at ordinary temperatures and pressures. 
If the processes by which they achieve this feat could be reproduced in the 
laboratory and ultimately applied commercially on a large scale, it would be 
possible to utilize the vast resources of nitrogen in the earth’s atmosphere 
for making nitrogen fertilizers and to do this far more economically than by 
present manufacturing processes that operate only at very high temperatures 
and pressures. Successful application of biological nitrogen fixation would 
assure the abundant supplies of plant food nitrogen that will be needed in 
future to produce enough food to satisfy the needs of the world’s rapidly 
expanding population. 

Research into the biological fixation of nitrogen has been greatly stimu- 
lated by the recent discovery of techniques for preparing highly active 
cell-free extracts of the actual nitrogen-fixing mechanism—an enzyme 
complex—from several free-living micro-organisms. Finding out how this 
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enzyme system works will be one of the main tasks of this new Unit. The 
problem is also being studied by Dr. E. R. Roberts in the chemistry depart- 
ment of Imperial College. 


Root nodule bacteria 


Investigations into the N-fixing activities associated with the Rhizobium 
bacteria that live in the root nodules of leguminous plants have been sup- 
ported by the A.R.C. for a long time. The uneven distribution of the nodule 
organism makes some soils markedly infertile, particularly on hill pastures, 
where the lack of effective strains of bacteria may severely limit the pro- 
ductivity of the legume component of the sward. The Welsh Plant Breeding 
Station has surveyed Rhizobium in hill soils, and similar studies are in 
progress at Edinburgh, at the Hill Farming Research Organisation and in 
the University’s agricultural bacteriology department. At Rothamsted 
Experimental Station, in addition to fundamental biochemical and genetical 
work on Rhizobium, considerable attention is being given to bacterial 
fertilizers—cultures of Rhizobium and of certain free-living bacteria, chiefly 
Azotobacter—which are inoculated into the soil to improve fertility. 

The development of clovers suitable for hill pastures, where their role 
as nitrogen suppliers is especially important, is one of the aims of the herbage 
legume breeding department at the Welsh Plant Breeding Station. This 
Station is famous for its outstanding work on hill pasture improvement, 
particularly by reseeding the better soils of the more accessible lower slopes. 
But present grass varieties are essentially lowland in origin, and so unsuited 
to the harsher conditions prevailing higher up the mountains. At Abery- 
stwyth the primary aim now is to select or build up plants specifically for 
this difficult terrain, where swards must persist with the minimum of atten- 
tion to manuring and stock control. 


Virus diseases in grasses 

Virus diseases in grasses have attracted increasing attention over the 
past five years. They have been recognized in ley pastures where, on occasion, 
they have caused serious losses. Recently both at the Welsh Plant Breeding 
Station and at the Plant Breeding Institute, Cambridge, breeding stocks and 
selections from introduced grasses have been found to be infected, and 
there has also been concern at the Grassland Research Institute, Hurley, 
where outbreaks of virus disease have been observed in varieties of tall 
fescue introduced from North Africa as part of the programme aimed at 
extending the grazing season. 

The first virus disease of grasses found in Britain was cocksfoot streak, 
recorded in 1952. Four more followed—barley yellow dwarf, wheat striate, 
ryegrass mosaic and barley stripe—all of which attack both grasses and 
cereals. In 1957 and again in 1958, after mild winters, serious epidemics of 
yellow dwarf virus occurred. The disease was especially prevalent in oat 
crops. In experimental plots, deliberately infected, yields were reduced by 
as much as 90 per cent. Except for barley stripe, which is transmitted in 
seed and pollen, these viruses are spread by insects (aphids and leaf-hoppers) 
or by mites. 

Within the past year a new virus disease, cocksfoot mottle, has been 
identified. Apparently this is more virulent than cocksfoot streak. It is 
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also possible that two soil-borne virus diseases of wheat, rosette and green 
mosaic, which have caused serious losses in the wheat-growing areas of 
N. America, may appear here. At present the situation is not considered 
serious enough to justify breeding for resistance or for tolerance to these 
viruses, but the grass and cereal breeding programmes at Cambridge and 
Aberystwyth are being co-ordinated in case it should become necessary to 
breed for virus control. Meanwhile N.A.A.S. plant pathologists have begun 
an intensive survey of the distribution of these virus diseases in a few 
selected stands, and their epidemiology is being studied at Rothamsted. 


Dairying 

The Hannah Dairy Research Institute was founded at Kirkhill Farm near 
Ayr in 1929, eight years after the National Institute for Research in Dairying 
was established at the Shinfield Manor Estate near Reading. It was felt 
that the urgent need for more work on the wide variety of problems con- 
cerned with dairying—-particularly those related to Scottish dairy farming— 
justified the existence of an independent institute in Scotland. 


The work of these two institutes is now largely complementary. For 
example, in studying the nutritive value of milk, the N.I.R.D. is dealing 
with vitamins A, B,., D and E, while the Scottish institute has recently 
made a detailed study of vitamin B,. Recent surveys have shown that in 
Great Britain almost 40 per cent of the total amount of this vitamin in the 
national diet is derived from milk, so it is important to learn as much as 
possible about the forms in which it occurs in milk and about the factors 
that influence the amounts secreted by the cow’s mammary gland. 

The Hannah Dairy Research Institute’s 134-acre farm is used to study 
methods whereby high yields of milk, per cow and per acre, and high pro- 
duction efficiency generally, can be maintained with limited use of pur- 
chased feedingstuffs. Grass plots there have been used to determine the 
effect of irrigation on the yields of S.23 perennial ryegrass and S.37 cocks- 
feot; the value of stored urine from the cowshed as a fertilizer for grass- 
land; and the effect of the height above ground at which herbage is cut on 
the total yield obtained. At Shinfield, where the research farms extend to 
830 acres, the importance of the interval between grazing and the use of 
nitrogen fertilizer on irrigated plots is being studied, using total milk yield 
as the yardstick. 


The Report is obtainable from H.M. Stationery Office 
or through any bookseller, price 6s. 6d. 





Electricity 


Power - Heating - Lighting Hp 


ae 








is | 





5 
i 











As an ever-increasing number of farm operations have of 
necessity to be handed over from men to machinery, the 
motive force of electricity assumes more and more 
importance. 


In his featured article, Albert Davies, Senior Advisory 
Officer of the N.A.A.S., stationed in London, shows how 
present trends in practically every form of farming 
enterprise are likely to become stronger as the agri- 
cultural revolution which we have witnessed over the 
past twenty years gains additional momentum. The 
automatic feeding of livestock, with its obvious advantage 
of saving labour which can be switched to other work, is 
particularly attractive. The ingenious devices of electrical 
engineering have made a major contribution to raising 
the productivity of farm labour—and that is a matter of 
basic importance to every farmer. 


In poultry-keeping, whether for eggs or meat, the appli- 
cation of electricity has already conferred outstanding 
benefits accruing to higher economic production. Mainly 
this has been in the development of electrical methods of 
brooding, ventilation, and lighting, and it is these which 
Peter Wakeford, of the Electricity Council, discusses in 
his article on pp. 289-95. In each of these fields significant 
changes have occurred, and there is no doubt that future 
advances will become even more sophisticated as under- 
standing of environmental problems continues to grow. 
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Automatic 


Feeding 


Albert Davies 


AN American economist gave his views a year or two ago on trends in the 
agricultural industry in the United States. He forecast that by the end of 
the century there will probably be only 300,000 to 400,000 commercial 
farms, a decline of some three-quarters from the 1-7 million in 1960. The 
average output of each farm would be about seven times that of the present 
individual holding, with no increase in the size of the labour force. He 
goes on to predict that commercial farmsteads will be laid out and run like 
highly-mechanized industrial plants; crop and livestock production will be 
integrated into a comprehensive material handling and marketing system. 
No such development can be visualized unless there is a vast expansion in 
automatic feeding. 

Are we likely to see a similar change in the agricultural industry of this 
country? There are, of course, fundamental differences between the farming 
conditions of the United States and those of farming in the United Kingdom, 
but there are also similarities which have made it possible for American 
methods and techniques to be adopted by British farmers. The remarkable 
growth of the broiler industry in the United Kingdom demonstrates the 
point all too clearly. 


Changes in British farming 


Developments since the end of the war have been both rapid and pro- 
found; they have transformed nearly every field of farming activity and in 
some instances they have brought into being new farming systems. In others 
they have imposed a new type of specialist system because the managerial 
requirements have demanded a greater degree of expertise. 

In the livestock industry intensive methods were first seen in egg and in 
broiler production. For instance, before the war a little under 20 per 
cent of the eggs produced in England and Wales was supplied by flocks of 
500 layers or more. Today about 50 per cent—and it relates to a much 
bigger national output of eggs—comes from under 4 per cent of our flocks. 
In 1958 we had just over 3,000 flocks, each carrying 1,000 birds or more, 
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accounting in all for about 5} million layers. In 1963 the number of flocks 
in this category had risen to around 7,000 and they carried 18 million layers. 

This intensive approach, combining low housing costs, better manage- 
ment and environmental control and higher output from given resources, 
has moved to pigs and may well make greater inroads in the future within the 
most traditional of extensive systems—beef production. They have also 
resulted in a greater specialization within the enterprises themselves; for 
example, in pigs the breeding and feeding units tend to be run as separate 
businesses. All these intensive methods have one overriding consideration 
in co: mon: for the first time in livestock husbandry real precision can be 
built into the whole production process. This also means that the work can 
be streamlined to a much greater extent, thus allowing for greater use of 
mechanical handling of materials and automatic feeding. 

Hand in glove with greater specialization has come an increase in the 
size of farms, particularly in the arable parts of the country. In 1953 those 
farming over 300 acres occupied 25-3 per cent of the total farmed land of 
England and Wales, whereas by 1963 the proportion had increased to 
30-6 per cent. In the Ministry's Eastern Region the proportion has 
increased from 41-8 per cent to 50 per cent respectively or, put in another 
way, in this region 3,500 farmers farm exactly half the land area. 

The trend that has occurred in intensive enterprises like egg production 
can be discerned with ruminant animals, particularly in dairying. In 1942, 
herds of over 40 cows supplied 20 per cent of the national milk sales; by 
1967 the proportion will be 40 per cent and the increase is linear. But this 
is only one side of the story. 


Labour is scarce and expensive 

Although output and the scale of enterprise is increasing, the labour 
force within the industry declines steadily every year. 

The number of full-time workers leaving farms in the country is around 
20,000 a year, and there are no indications that this trend is slowing down. 
In addition, labour is becoming more expensive and it is vital therefore 
that it should be used profitably. 

Profitable livestock farming depends largely on making the best use of 
feed and labour. National costings over the last ten years have shown 
lower incomes for livestock enterprises compared with arable farming. 
During this period arable farming has benefited from mechanization and 
from expansion in the scale of enterprise that the replacement of men by 
machines can achieve. Until recently livestock farming, except in equipment 
for dairy farms, has been neglected by machinery designers and manu- 
facturers. But American and Continental methods are now coming on the 
scene and are inexorably beginning to influence practices in our livestock 
industry. 

The implications of a rapidly declining labour force are obvious, par- 
ticularly on livestock farms. Labour, to be economic, must be used on 
productive rather than on unproductive jobs. Feeding and cleaning opera- 
tions occupy a considerable part of a stockman’s time, In the case of calves 
and yarded cattle and in pigs, they can be as high as 80 per cent of the total 
labour costs. These proportions must be reduced in the future, and during 
the next decade mechanization—including automatic feeding—will play an 
important role in achieving this. 
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Expenditure must be justified 

The anticipated expansion in mechanization on livestock farms can 
involve heavy capital expenditure which will have to be justified. Fortunately 
all equipment is not expensive and there are automatic feeding controls 
available at the present time which are cheap and effective and can be 
justified, even on small farms. In pig enterprises mechanical feeding could 
quickly become widespread if the capital cost were not so excessive. Improve- 
ments in the design of equipment, particularly those used in liquid feeding 
systems, have been most successful and most farmers who have used them 
are very satisfied with the results. 

In egg production it is doubtful whether anybody would dispute the 
advantages of mechanical feeding for units of 5,000 birds or more. Below 
2,000 or 3,000 birds it is still probable that capital would yield a better 
return by buying more stock than by purchasing labour-saving equipment. 

Technical development of mechanical cattle feeding equipment is going 
ahead rapidly, and there seems little doubt that its adoption will proceed 
quickly in the fairly near future. Some very efficient systems are already 
operating in this country. These are based mainly on the use of high-moisture 
barley stored in tower silos. These systems, combined with a remarkably 
low labour input, can be the basis of profitable milk production techniques. 
Whether cattle will in future be fed mainly on cereals or on forage crops 
will depend to some extent on further improvements in the design of equip- 
ment, but the indications are that systems based on barley are gaining 
ground. 


Implications of greater automation 


Replacing of manpower by machines has obvious implications; these 


could be a reduction in the number of men employed, the saving of time in 
doing the job and, equally important, an improvement in working conditions. 
But one must not forget the influence on stock management. If this is 
improved the installation of labour-saving or automatic feeding devices 
will yield much more worthwhile returns. The relationships between greater 
use of machines and the feed used are probably harder to define, but they 
will include control of accuracy and flexibility of feed preparation and 
accuracy of dispensation. 

With fewer men responsible for greater output and greater capital invest- 
ment, the importance of training cannot be overstressed. Workers will 
demand more and maybe different skills. Nor should one forget the impor- 
tance of stockmanship. It is doubtful whether we are achieving the advan- 
tages which scale of output should offer in livestock enterprises because of 
the inadequate training of staff, both at the managerial and operative level. 
These are important considerations which must not be ignored. 

There is an enormous potential for the development of automatic feeding 
in British farming during the next decade. But if the industry is to gain 
real benefits from these developments, greater attention must be given to 
economic considerations, the intensification of research programmes, the 
design of equipment and the provision of adequate training facilities for 
those responsible for operating these exciting new processes. 
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Peter Wakeford 





is with the Agricultural 
Advisory Section of the 
Electricity Council 


Electricity 


in Poultry Housing 


IN any assessment of the comfort and productiveness of housed poultry the 
importance of good construction and thermal insulation must be empha- 
sized. This principle should be applied equally in buildings which are con- 
verted, as in those which are purpose-built. 


Brooding 

Direct heating for brooding chicks, using infra-red heaters (bright 
emitters or dull emitters with attraction lamp) or canopy brooders, is well 
known. In recent years, however, ‘heat storage’ brooders have developed. 
These have the advantage of giving up to twenty-four hours protection 
against supply interruption. There are two forms. In one, the ‘storage 
block’ type, a 3 kW heating element is embedded within ceramic bricks 
contained in a galvanized box on metal legs. The box itself is insulated with 
glass fibre to decrease rate of heat loss, and above it a 6 ft « 6 ft canopy 
in the shape of a truncated pyramid is suspended from the roof of the 
poultry house or stands on legs on the floor. This storage block brooder 
will handle 1,000 chicks at a time, the electrical input being controlled by 
time switch, the setting of which is reduced as the birds grow. In one trial 
covering four crops of broiler chickens, the average consumption was 
1,061 units per 1,000 chicks, varying between 1,574 units in the winter to 
608 units in the summer. This brooder can be used successfully on off-peak 
tariffs, thus reducing the running cost. 
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Block storage brooder with suspended canopy 


The second form is the heated floor brooder. Experience gained over 
at least eight years shows that this is a very satisfactory and practical way of 
providing brooding conditions both for broilers and for chicks destined 
for egg production. 

Heated floor brooders are made in the form of a concrete floor 9 in. thick 
with suitable heating cables embedded at a depth 4} in. below the floor 
surface. Expanded polystyrene is generally provided between the concrete 
and a hardcore base and up the sides of the floor. When intended for 
use on an off-peak basis, as is usually the case, a loading of from 4 to 4} 
kW is provided in an area of 100 sq. ft for each 1,000 birds. At one installa- 
tion, in which sixteen crops of broilers have been grown over a period of 
four years, over 105,000 birds have been brooded on the warm floor for a 
total consumption of 93,400 units. At the off-peak tariff available, the 
brooding cost worked out at 0-72d. per chick. The average live weight of 
broilers over the period was 4 lb, the average mortality less than | per cent, 
and the overall food conversion 2-45 to 1. 

In the use of heated floors in commercial practice, some previously 
accepted principles of brooding have been found not to apply, particularly 
in regard to ‘brooding’ temperatures and the use of canopies. In successful 
installations, it has been found that temperatures measured at bird level at 
day old are of the order of 70°F, and that the use of a canopy above the 
warmed area is not necessary. Essential requirements are, however, that 
(1) the floor surface temperature may range safely between 85° and 115°F, 
(2) a minimum of litter is scattered over the warmed area, and (3) an 
adequate ‘surround’ not less than 2 ft 6 in. high is put round each group of 
1,000 birds in a well-insulated house. It would seem indeed that the 
‘localized climate’ provided by the heated floor, renders accepted brooding 
temperatures for warm air brooders invalid in the case of heated floors, and 
also makes the method economical and competitive with other brooding 
methods. 
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Ventilation 

Motor-driven fans for ventilation are now standard for almost all large 
poultry units. Experience over the last ten years has shown that the following 
are the main basic requirements: 

(1) Fans should be capable of dealing with the maximum requirement for 
ventilation needed in summer. They must therefore be capable of moving 
not less than 2 cfm of air for each pound of body weight of the adult bird, 
and not less than | cfm per pound in the case of the broiler. 


(2) ‘Multifan’ installations with speed regulation make possible the 
provision of the wide range of ventilation required, which may reduce to 
} cfm per pound in winter. In the case of the young broiler this reduction 
will represent, because of its lighter weight, a ratio of as much as 32 to | 
between maximum and minimum ventilation, and this range can be provided 
by a combination of speed control and variation in the number of fans 
running. 

(3) It is possible by carefully adjusting ventilation rates downwards in 
winter to ensure that optimum use is made of metabolic heat of the birds 
to ensure satisfactory humidity and temperature conditions. This has been 
applied in practice to laying birds in battery cages by means of automatic 
selection of numbers of fans by three thermostats placed outside the house 
and control of their speed by two thermostats placed inside the house. Such 
a fan system, carefully designed, can provide optimum ventilation throughout 
the year, whatever the outside conditions. 

(4) Air inlet areas should be adequate to cope with the maximum rate of 
ventilation in summer. This should be 5-6 sq. ft for each 1,000 cfm of fan 
capacity. Their minimum area should not be reduced below | sq. ft per 
1,000 cfm for 15 in. diameter fans and above, and below 1} sq. ft per 1,000 
cfm for fans smaller than 15 in. diameter. 


Day-old chicks on heated floors. 
Note the ‘surrounds’ and no canopy above the chicks 











AGRICULTURE Advertisements 





More potato growers use 


DITHANE 
than any other brand 


Of blight fungicide 
Every year thousands of growers 
increase their yields and net profits : 
per acre by changing to Dithane 


945 — proved the most effective ei . 
and in the long run the most econo- picts B 





mical of all potato blight fungicides. 





Please mention AGRICULTURE when corresponding with Advertisers 








AGRICULTURE Advertisements 


industrialised buildings 
FOR YOUR FARM IMPROVEMENT SCHEME 





ale The Agrecon Concrete Building 
“4y System uses large-scale production of 
a range of well-designed units, giving remark- 
able economy without sacrificing almost un- 
limited flexibility of layout. As in the case of 
the building illustrated, design and layout can 
be suited to your particular needs. With this 
you will also have the advantages of low 
initial cost, quick erection, no mainten- 
ance charges, and a solid practical structure 
which will last more than a lifetime. 


If you are considering farm improvement, 
now is the time to discuss your ideas with us. 
We shall be pleased to give you a free quota- 
tion, which normally includes for foundations 
and complete building erection. 


Lease | EGfbiitds 


LOW INITIAL COST — NO MAINTENANCE CHARGES 


: —_ Please send full literature for POST TODAY to: CONCRETE UTILITIES LTD., 
am interested in: AGRECON BUILDINGS. DEPT. A/é, WARE, HERTS, or to any of our 


C) COVERED CATTLE YARDS | Please ask representative to call. eS ee 


; ; WORKS AT WARE, LIVERPOOL, CRAMLINGTON 
C HAY BARNS (Tick where applicable) MEW TOWN, COLEFOND, (GLOUCS). 
—) COWSHEDS 


1E ; 
C) MILKING PARLOURS ee er og ae ——— state 


(C0 SILAGE BUILDINGS ee Cries Hew tows. 
(CO STORES Cramlington 272. 
oO GENERAL PURPOSE se ns > ae COLEFORD Broadwell, nr Coleford, Gloucs 








| Phone No................ Coleford 3369. ; j 
Ce LV Mee -  — SN GR Ge &  j§ — LE CE SS CT 


Please mention AGRICULTURE when corresponding with Advertisers 





(5) In most poultry ventilation problems, more ready control of ventilation 
is secured if the fans are mounted near the ridge with the inlet vents bringing 
air into the building about | ft below the eaves. Blowing or ‘pressurized’ 
systems have been used, but may involve some ‘stress’ hazard for the birds 
if an unexpected supply interruption occurs. 


Lighting 

Electric lighting may be wanted either to provide adequate illumination for 
the worker (‘amenity’ lighting) or to confer a beneficial effect on the growth 
rate or egg production of the birds (‘production’ lighting); or it may be 
needed for both these purposes simultaneously. Amenity lighting will 
generally require a higher degree of illumination than production lighting, 
but the use of variable auto-transformers to provide both grades of lighting 
in the same lighting system is now common practice. The variable auto- 
transformer simply varies the voltage to the lamps and hence their illumina- 
ting power as required. In general, fluorescent lighting is not justified on 
grounds of first cost. 

In the case of broilers, production lighting at a low light intensity is 
needed. In a typical example, a 5,000-bird house would have three rows of 
ten tungsten filament lamps of 40 watts each, spaced 12-15 ft apart, and 
7 ft above floor level. This would provide amenity lighting at full voltage, 
giving about | ft candle at bird level. A variable voltage transformer would 
be used to reduce the voltage to give production lighting, when the loading 
of the lamps would be about 20 watts each to give the required intensity 
of 4 ft candle at bird level. 

With birds used for laying, the work of Fox and Morris at Reading 
University has shown the vital importance of providing light patterns of 
low intensity light throughout the birds lives. Similar spacing and mounting 
height of lamps to that mentioned for broilers is required, but to provide the 
daily light patterns needed, time switches are used. 





REARING PULLETS 


24 hr for | month from day old. 
GENERALLY 6 hr per day from 4 weeks to 18 weeks. 


RECOMMENDED 
LAYING BIRDS 


LIGHT PATTERNS 
6 hr per day at 18 weeks increasing by 20 min each 


week to I7 hr then maintained constant at I7 hr per 
day to end of lay. 


| 





Variations of these light patterns can be found on poultry farms, e.g., 
many chick rearers prefer to give half to one hour of darkness and 23 hours 
of light instead of a 24-hour day. Should there be an interruption of supply, 
chicks accustomed to a 24-hour day may crowd and smother. 
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‘An idea that seemed worth 


a trial’ bears fruit 


Cow ‘Kennels’ 





CuBICLES for cows were very much in the news during the autumn of 1962. 
We at Walford wanted to try some but had no space readily available other 
than in one bay of a Dutch barn. At the same time it was necessary for us to 
house separately a group of cows because of certain experiments demanding 
a break up in numbers. We then had the idea that it might be possible to put 
half a dozen cows under the Dutch barn in cubicles. At first sight this did 
not seem particularly feasible, as the only way in which this could be done 
was to expose the rear of the cubicle to the north. But it seemed worth a 
trial. Certainly at no time was it expected that this idea would develop and 
show itself to be one of some considerable possibility. 


Dry bed in a Dutch barn 
Nevertheless, winter or summer, there is plenty of experience of excellent 
results with the milking cow lying out night and day; the only important 
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qualification seeming to be that the land should be as free draining as 
possible and that there is shelter from driving rain. These criteria could, 
we thought, be provided by a low shelter on top of cubicles, and the bed 
would be free from driving rain and dry in itself. But what about the oppor- 
tunity which the cow has in the field of moving around to escape from any 
inclement wind? It seemed desirable, therefore, to construct the cubicles 
within the bay in such a way that there were no through draughts. It was in 
these circumstances that the cow ‘kennel’ was created. 

The half-dozen cubicles installed were of standard length and width in 
spacing and held down on to sleepers by coach screws. The back sleeper was 
in line with the stanchions of the Dutch barn, so giving a straightforward 
and neat edge for cleaning purposes. To get the ‘no draught’ effect, straw 
bales were stacked on carriers 4 ft 10 in. above the cubicle division base. and 
the front or head end completely blocked off with old corrugated iron 
sheets and straw bales. 


Simple construction 

The very cold winter of 1962-63 gave our ‘kennels’ a severe test, but they 
came through magnificently. So the range was extended for the following 
winter to accommodate one side of cows from the cowshed, twenty-four 
cubicles being installed along the whole side of a Dutch barn. Here the 
cubicles were rather wider than is normally found, but this was simply to 
accommodate four animals to each bay. The diagram shows a cross section 
of this construction. 
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There was no change in the use of sleepers for fixing the front and back 
end of the cubicle divisions, and uprights were welded to each cubicle to 
carry the roof of baled hay or straw. But throughout, the ‘no draught’ 
cubicle effect was maintained. Again, it was particularly important to see 
that the back sleeper was flush with the stanchion uprights of the Dutch 
barn so that cleaning up with a scraper would be possible. 
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Twenty-four cubicles, installed along the whole side of a Dutch barn at Walford, 
provide dry lying for cows in a warm area, with no chilling draughts 


Clean systems at little cost 

The benefits of having clean cows from ordinary cubicles apply equally 
to this cow ‘kennel’ system. Indeed it is my experience that cows seem to 
accommodate themselves to these new homes more quickly than to cubicles 
in existing buildings. This is understandable on a wet night, which quickly 
drives the cows into the cubicles and they lie down in warmth and comfort. 

The ease of cleaning up the concrete flat at the side of the Dutch barn 
is self-evident. It takes less than five minutes to load the slurry into a 
trailer by means of a tractor-mounted scraper and fore-end loader; and 
that settles the slurry problem without any further questions of storage or 
pumping and the like. 

Ordinary cubicle divisions, manufactured locally, were used here at 
Walford, and this firm co-operated in arranging the special welding of the 
extension shown in the sketch. 

This kind of construction need in no way be permanent. The opportunity 
is there for loose housing at the lowest possible capital cost, while still 
retaining the use of what may well be a perfectly good cowshed. Outside 
sleeping accommodation is provided with just as much convenience as if it 
were summertime. There is no problem about major alterations in the cow- 
shed, and certainly the grim decision whether or not to rip out the inside of 
the cowshed is conveniently avoided. The system also fits well, of course, 
with a milking parlour. 

Together with the extension cost, and since fixing is simple by one’s own 
staff, the cost per cow comes out at about £5 for each cubicle. 


Feeding facilitated 

Our feeding practice is simply to continue giving the cows in the cowshed 
their appropriate rations of concentrates before milking. In this kind of 
housing the cows present themselves in such a way that different levels of 
feeding are easily observed. Self-feeding is possible and in fact is more 
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convenient than in a cowshed; and it is just as convenient as with ordinary 
cubicles or other systems of loose housing. Alternatively, fodder can be 
fed from a rack and, of course. self-feeding of a forage crop can be arranged. 
Thus there is adaptability and manoeuvrability in the kinds of food fed 
and the methods of feeding. 


Effect on the cow 

But what is the effect on the cows—how are they standing it and how 
are they milking? We have had two years’ experience with these ‘kennels’. 
So far there have been no problems. Compared with similar cows in the 
cowshed, and others in covered yards, these ‘kennel’ cows at least maintain 
their appearance and milk yield. Without a doubt they have been easy 
enough to detect in bulling. In terms of yield these are the figures: 


Winter 1962-63: In Cow ‘Kennels’ Six heifers completed lactations, 
averaging 8,333 Ib in 297 days 
at 3:76% B.F. 

Winter 1963-64: In Cow ‘Kennels’ Eighteen cows completed lactations, 
averaging 11,520 lb in 332 days at 
352%, B.F. 


To many who wish to benefit from loose housing and yet want to keep 
their cowshed unmolested, this system is likely to have much to offer. And 
again, those who are prepared to do some batch milking can readily increase 
their stock numbers above the limitations imposed by one cowshed. 





The author of this article, R. D. Park, B.Sc., N.D.A., N.D.D., is the Principal of the 
Shropshire Farm Institute. 
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OATS 


IN DECLINE 


D. S. Kimber 


explains why 








OaTs were a popular crop at the beginning of this century; they accounted 
_ for half the United Kingdom cereal acreage. Since the ‘twenties they have 
lost favour with farmers and last year only 13 per cent of the cereal acreage 
was sown to oats. This decline is continuing and is common throughout the 
world. 

The attraction of oats for the farmer depended on the grain, held to be 
better balanced nutritionally than other cereals, and on the straw of superior 
palatability. The grain was particularly suitable for feeding to horses and 
cattle, and the straw was a useful supplement to, or substitute for, hay. 


Changed feeding practice 


Today’s lack of interest derives from a number of factors—economic and 
agronomic. Of the economic factors, the reduced horse population and, to a 
minor extent, the popularity of prepared breakfast cereals in place of porridge, 
are the more obvious, but the marked changes in livestock feeding practice 
over the past thirty years have had their effect too. 

Once, oats supplemented by cattle cake formed a simple ration for live- 
stock, but the formulation of rations has become more complex and, given 
the stimulus from war-time rationing of feedingstuffs and dwindling labour 
forces, farmers have become increasingly dependent on proprietary compound 
feedingstuffs. 

Half the wheat and barley grown in this country goes to the compounders 
and the bulk of this, plus considerable imports of maize, sorghum and oil 
nuts, is used in the manufacture of proprietary feedingstuffs. It is interesting to 
note that the principle manufacturers were originally vegetable oil crushing 
firms selling residue cattle cake as a by-product. 


301 





Oats are not favoured by the compound manufacturers. The husk is not 
only of low feeding value but lowers the specific gravity, so that weight for 
weight the cost of handling and storage is considerably more than that for 
wheat or barley. Husk content is liable to vary from sample to sample and 
complicates analysis control of the final product which has to meet precise 
legally-defined requirements. 

It would seem that any radical change in market demand for oats must 
depend on a change of policy by the compounders, but it is difficult to foresee 
any prospect of this happening. 


Lower yields 


So much for the economic factors, but oats are also out of favour with the 
farmer for agronomic reasons. Oats have always tended to be associated with 
marginal land farms, but levels of fertility and farming standards have risen. 
Furthermore, improved wheat varieties are now capable of increases of over 
50 per cent in average yield, compared with the varieties grown in 1939. New 
oat and barley varieties have increased yields by only 25 per cent. Yet 
national average yields based on Ministry of Agriculture statistics have risen 
during this period by 77 per cent in wheat, by 67 per cent in barley and by 
43 per cent in oats, so that although new barley and oat varieties have achieved 
the same potential increase in yields, oats have in practice been less successful. 

There are several reasons for this. In the first place, about 90 per cent of 
wheat and barley samples sent to the Official Seed Testing Station in 1964 
were of varieties recommended by the National Institute of Agricultural 
Botany, but over 50 per cent of the oat samples were of outmoded varieties. 
This confirms field observations that oats are often grown by farmers who 
are reluctant to change from traditional varieties. 


Wheat, barley and oats compared 


Indirect comparisons calculated on the basis of yields from a considerable 
number of field trials conducted by the N.I.A.B. and in conjunction with the 
National Agricultural Advisory Service over several years give the following 
average figures: 


Average Yield 
Crop Variety Average Gross Yield Starch Equivalent 
per acre as °,, of per acre as %, of 
(cwr) winter wheat (cwr) winter wheat 

Winter wheat Rothwell Perdix 38-1 100 27:4 100 
Spring wheat Opal 30-5 80 22:0 80 
Spring barley Cambrinus 32:5 85 23-1 84 
Winter oats Peniarth 33-1 87 19-9 73 
Spring oats Condor 30-1 79 18-1 66 


As these are indirect comparisons, they must be treated with some reserve, 
but they probably provide the best approximation available of the current 
national protential of these crops. In view of the utilization as animal feed 
of the bulk of cereals produced in this country, it is more realistic to compare 
crops in terms of their respective feeding value than on gross yields. The final 
column in the table relates yields of potential starch equivalent production 
for each crop to wheat and strikingly illustrates the deficiency of oats in 
this respect. 
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It is difficult to assess the extent to which absence of improvements other 
than yield have affected oat yields. Modern wheat and barley varieties owe 
their popularity in part to their successful adaptability to modern farming 
practice. Stiff, short straw enables them to withstand heavy fertilizer applica- 
tions and makes them attractive for combine harvesting. Plant breeders have 
been less successful in achieving these improvements in oats. The crop is 
less responsive to nitrogen fertilizer and does not lend itself readily to combine 
harvesting. 


Unattractive future for oats 

What of the future? Traditionally, non-cereals such as roots or grass have 
been grown as break crops in rotations as an aid to the control of weeds, 
diseases and insect pests which may predominate under monoculture systems. 
Modern herbicides are more efficient in controlling most weeds than a break 
crop, and the main obstacles to continuous wheat or barley growing are 
perennial grass weeds, the diseases take-all and eyespot and possibly cereal 
root eelworm. Of these, eyespot and eelworm can probably be overcome 
with resistant varieties, but no source of take-all resistance has so far been 
discovered, and this disease is a major problem. 

Oats are resistant to the most widespread form of take-all and some 
interest has consequently been revived in the crop. To the arable farmer 
already equipped to deal with cereal crops, an oat break crop may be an 
attractive proposition unless cereal root eelworm is present. Interest has been 
roused further by a severe incidence of Rhynchosporium secalis which 
seriously affected barley crops in south-west England last year. Oats are 
immune, but whether this disease will become more prevalent in the future 
and thus give an incentive to the cultivation of oats in that region can only 
be speculation. 

Even with substantially higher-yielding varieties and more enlightened 
cultural methods, it is difficult to foresee any major return to oat growing. 
The crop may be useful in areas where diseases such as Rhynchosporium 
become endemic, but it is notable that where interest is being roused in 
oats at the present time, this is centred on its value as a buttress to wheat or 
barley growing rather than on any positive attraction in producing oats. 


D. S. Kimber, M.Sc., is Technical Liaison Officer at the National Institute of Agricultural 
Botany. Before taking up this post he was Lecturer in Agricultural Botany at Shuttleworth 
College and subsequently was, for eight years, Technical Adviser and Plant Breeder to 
Twyford Seeds, Ltd., Banbury. 








G. MANN 





of the A. R. C. Ditton Laboratory discusses 


developments in the construction of 


Refrigerated Fruit Stores 





FRUIT growers today need refrigerated stores at an economic price—built 
with new materials and by new methods; they want them to be one hundred 
per cent efficient and to have a life of at least twenty-five years. 

First, the shell of the building must be sound; if of cavity brickwork it 
should for preference be ventilated. The benefits of a cavity are neutralized 
if it is packed with insulation, and particularly if the insulation is at all water 
absorbent. Any timber structure must be of good quality and pressure- 
treated with suitable preservatives. To protect the insulation against moisture, 
an efficient vapour barrier must be located on the outer, warm face of the 
insulation and to stop the transfer of water or water vapour the envelope 
around the insulation must be unbroken. Other than sheet metals, few 
materials are completely impervious to water vapour, though some, e.g., 
metal foil, plastic film, or a good bituminous compound, are sufficiently so 
as to be acceptable for fruit stores. 


Getting good insulation 


For many years slab cork was unrivalled as an insulation for cold stores, 
but some of the modern expanded plastics are proving equally efficient. 
Expanded rubber, expanded polystyrene, expanded polyvinyl chloride and 
expanded polyurethane, are all available in slab form, and the latter may 
also be foamed in situ. A slab form of insulation is preferable to a ‘loose fill’, 
but even so, unless insulation is non-shrinking and the slabs carefully erected 
without gaps between them, the efficiency is reduced. Gaps between the slabs, 
like the intercells between granules of a loose fill, allow convective air 
movement, thus reducing the overall insulation value. 
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The interior finish of a fruit store will depend on whether it is to be used 
for simple cold storage or for refrigerated controlled-atmosphere storage. 
For a simple cold store, the lining may be a sand cement rendering scored to 
reduced possible cracking. For a controlled-atmosphere store, the lining needs 
to be of material impermeable to diffusion of carbon dioxide or oxygen. 
Carefully secured metal sheets, rendering with a bituminous compound, or 
the application of a sprayed-on plastic film (provided the constituents of 
the plastic do not attack the insulation) are all suitable methods. The lining 
must be continuous over all interior surfaces and sufficiently flexible to cope 
with any expansion or contraction of the structure without cracking. It must 
not contaminate the stored products. 

The success of a gas store depends on the efficiency of the gas-proofing, 
and the importance of good work in applying the seal cannot be emphasized 
too strongly. The exchange of gas between the store and ambient atmospheres 
is partly by pure diffusion and partly by mass transfer through cracks or even 
microscopic channels in the lining material. A crack or cracks in the seal 
having a total area of more than half a square inch may make it impossible 
to reduce the oxygen concentration in the store below 10 per cent. Thus the 
store conditions will be very little better than for normal air storage. Leakage 
through cracks, however small, is assisted by any pressure differences between 
the interior and exterior of the store, e.g., pressures caused by high winds, 
refrigerant plant cycling, etc. The material used for sealing the surfaces of 
controlled-atmosphere stores should not have an oxygen permeability figure 
greater than | cu. ft/100 sq. ft/day/20 per cent diff. When low oxygen storage 
conditions are required (i.e., 2-5-3-0 per cent) the overall efficiency figure of 
a store, tested for gas tightness, should not be less than 97 per cent. 


Factory-made units 

Recently developed methods of construction incorporate most of the 
requirements for an efficient store and, provided they can be employed at a 
competitive price, should be acceptable. The units may be semi- or entirely 
factory pre-built for erection on a prepared concrete base. The factory-made 
units are panels of a standard module size built up by sandwiching the 
necessary thickness of thermal insulation between two sheets of plywood or 
other suitable material. The modules can be 16 ft » 8 ft with a 3 inch or more 
thickness of insulation. Any of the expanded plastics are suitable, and the 
plywood must be of a good grade bonded with a waterproof adhesive and 
pressure-impregnated with a suitable preservative. The joints between the 
modules are sealed and covered with substantial timber cover strips, both 
internally and externally. The larger doors necessary for mechanical handling 
systems are of the hung sliding type; many are fairly easy to seal, do not 
require so much free area to open as the leaf type, and do not impose a heavy 
overhanging weight on door frames, so pulling the framing away from the 
wall and breaking the sealing. This type of building is simple to erect and 
should be put up in days, rather than weeks. The vapour sealing is built in, 
and so also, for some types of plastic insulation, is the gas sealing. The 
semi-factory built units consisting of machined timber frames can be erected, 
insulated, vapour-proofed and gas-proofed on the site. Whichever system of 
construction is used, the workmanship, as for all stores, must be of high 
quality. The best available materials can be used, but unless sufficient care 
is given the benefits may be entirely lost. 
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aaron i wf 


Two 50-ton-capacity, controlled-atmosphere fruit stores, built 
from factory-made insulated and gas-proof panels 


Getting rid of excess CO2 

For many years the units for removing excess carbon dioxide from fruit 
stores (scrubbers) used a caustic soda or milk of lime solution as the absorbent. 
These units, though efficient as absorbers, required recharging with solution 
every three or four days. This was time-consuming, and, in the case of 
caustic soda, a somewhat hazardous operation. This led to an investigation 
into alternative methods whereby the solution used could be easily 
regenerated, or alternatively the unit could contain sufficient absorbent to 
last for several weeks. The absorbents which may be regenerated are water, 
solutions of ethanolamine or potassium carbonate, and a molecular sieve 
material—such as aluminium calcium silicate. 

The carbon dioxide absorbed from the store air by an ethanolamine 
solution can be released from solution by heating it to about 230°F (110°C). 
After cooling the cycle is repeated. 

The potassium carbonate solution or the pure water scrubbers may be 
freed of any carbon dioxide absorbed from the store air by circulating fresh 
air through them. The store air gives up carbon dioxide to the water or to 
the solution, and this carbon dioxide is in turn taken up by fresh air. 

The molecular sieve is a tower packed with granules of a material which 
traps and holds molecules of carbon dioxide; thus any carbon dioxide present 
in the air circulated through the unit is held back. The trapped molecules 
can then be released by heating the material to a temperature of about 446 F 
(230 C). After cooling the sieve is used again. These methods can be controlled 
automatically. 

A popular method of scrubbing uses dry hydrated lime as the absorbent. 
In this system }-cwt bags of dry lime are stacked in a suitable gas-tight 
chamber. The bags are so arranged on shelves as to permit the maximum 
area to be exposed to store air circulated through the chamber. Carbon 
dioxide contained in the store air is absorbed by the dry lime. As the carbon 
dioxide is absorbed, the lime is gradually neutralized, and when a point is 
reached where the carbon dioxide concentration in the store air tends to rise 
(even when the scrubber is in operation), it indicates that the lime is exhausted 
and should be renewed. 

Each method may show some advantage over the others. The points for 
consideration are the capital cost, efficiency, maintenance, ease of operation 
and operating costs. 
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Thought for the future 


The principles of refrigeration do not change, though modern compressor 
units are more efficient and more compact, and use a freon refrigerant in 
preference to methyl chloride. A possible improvement would be the ability 
to vary the refrigeration capacity of direct expansion units to suit either 
‘pull-down’ or holding conditions. The design of store coolers has improved 
considerably over the past few years; heat transfer surface areas are more 
liberal, and efficient means of defrosting by hot gas or by water are the rule 
rather than the exception. It would be a great advantage if the coolers could 
be designed to operate under holding conditions, at a temperature approxi- 
mating to the required air dew point. This would mean higher store relative 
humidities and less evaporation weight loss from the stored produce. While 
the use of humidifiers to increase store relative humidities is partially effective, 
it seems to be attacking the problem from the wrong angle. Thought given 
to the design of cooler and to the control of the refrigeration may be more 
effective. 

The design of the system for circulating air in the store also needs careful 
consideration. Modern fan design has greatly improved but the associated 
air distribution system often leaves much to be desired. The purpose of 
circulating cool air through the fruit is to extract the heat generated by the 
fruit plus heat leaking into the store. Unless the air is uniformly distributed 
throughout the store, variations in fruit temperature are inevitable. Occasion- 
ally, where a good distribution system has been installed, its efficiency has 
been considerably reduced by poor stowing. Broken stows mean short 
circuit paths for the circulating air, with the result that sections which are 
tightly stowed will not get their due proportion of air, and will tend to have 
a somewhat higher temperature than the average. Temperature differences 
of more than 3°F have been observed—far too great for uniform good 
quality out-turn. With a good air distribution system and a uniform stow, 
it is possible to have a temperature scatter of only about | F. 

The instruments used for indicating the temperature and carbon dioxide 
concentration in fruit stores are reasonably reliable. However, the measure- 
ment of low oxygen concentration (2-5-3 per cent) requires a specially 
accurate instrument. A suitable instrument for direct indication operates on 
the principle that any variation in oxygen concentration, in the sample of 
gas passing through it, will proportionately influence a magnetic field. The 
effect is shown direct on a calibrated scale as a percentage of oxygen. 

Unless there are radical changes in storage requirements, it is unlikely 
that there will be any great changes in the basic layout of stores. Develop- 
ments, therefore, will mainly be modifications to make the best use of new 
materials and methods of construction. 





G. Mann, A.M.I.Mech.E., A.M.I.Mar.E., has been at the Ditton Laboratory of the Agricul- 
tural Research Council since 1930. He is now Chief Experimental Officer. 





Farming Cameo: Series 3 


29. North Kesteven, Lincs 


T. E. Hunt 





THe North Kesteven district lies immediately to the south of Lincoln. 
It extends from the Nottinghamshire border in the west to the River Witham 
in the east, the river forming the boundary with Lindsey. To the south it is 
bounded by a line from Beckingham through Leadenham to Metheringham. 
The traveller heading south from Lincoln has no doubt that he is in arable 
country. Low stone walls, low hedges and sometimes no hedges at all, allow 
a wide view of the big fields; men and machines are engaged in growing or 
harvesting crops, with here and there a field of grazing livestock. 

The dominant feature of the landscape is a ridge of limestone 250 feet 
above sea level and about 5 miles wide, which runs south from Lincoln. 
The area is known locally as ‘The Heath’. The west face of the ridge is a 
sharp escarpment rising about 200 feet from the plain of lower lias clay 
overlain with patches of river gravel. To the east the limestone ridge falls 
away gradually, giving place to narrow belts of estuarine or boulder clay 
and river gravel before dropping to the fen, only seven feet above sea level. 

The soil on the limestone is free-draining, easy-working, and often rather 
stony, with rock near to the surface in some places. It is well suited to large- 
scale mechanized farming and most of the farms are 300 to 1,000 acres, or 
even larger. Sixty per cent of the land is under cereals, much of it spring 
barley. The full quota of sugar beet acreage is taken up, some maincrop 
potatoes are grown and a limited acreage of vining peas has been introduced 
recently. The normal grass break is the one-year ley, but three-year lucerne 
leys are also grown for drying. Many farms have a flock of breeding ewes, 
and some beef cattle are fattened in yards. Annual rainfall is only 23 inches. 
The April, May, June period is the driest and in some seasons, particularly 
on the shallow fields, drought has an adverse effect on early growth and on 
final yield. The originators of farm boundaries were well aware of the 
limitations of the Heath in dry seasons. Many of the farmsteads are situated 
in the two strings of villages which lie along the fringes of the limestone 
ridge. Those on the west side have part of their acreage on the lias clay 
(The Lowfields), while those on the east often have some boulder clay or fen. 
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The arrangement helps to spread peak labour requirements and ensures 
keep for livestock should the leys on the Heath burn up in July. 

On the broad plain between the limestone ridge and the Nottinghamshire 
border there is a mixture of soil types. On the extreme west along the Trent 
valley are sands and sandy loams with varying amounts of gravel. These 
are naturally acid soils. It is not uncommon to find a crop suffering from 
the effects of acidity in one part of a field and the symptoms of manganese 
deficiency due to over-liming in another part. The water table tends to be 
high in winter while in dry summers the results of drought soon become 
apparent. Here the holdings are mainly under 100 acres and _ livestock 
enterprises, dairy cows, pigs or poultry are important sources of revenue 
in addition to arable crops or, more rarely, horticultural crops on a small 
scale. 

Further east is an irregular patchwork of sandy loams with gravel, sandy 
clay loams and clay loams. In this area the farms are larger, ranging mainly 
from 150 to 1,000 acres. Farmers are fully alive to the need to keep drains 
and ditches in good order. Recent improvements to main watercourses, 
river banks and the installation of a pumping station near North Hykeham 
in 1959, are important parts of the effort to prevent a repetition of the 
flooding which ruined many acres of crops in the summer of 1958. Wheat, 
barley, sugar beet and potatoes are the main arable crops. On the stronger 
land, wheat does well and it is becoming common practice to take two 
consecutive crops after a break crop. Suitable break crops are not easy to 
find and apart from a small acreage of beans, grass is mainly used for this 
purpose. To make grass as profitable as arable, some farmers stock heavily 
with dairy cows. One or two dry grass for sale, while others are turning 
their attention to more intensive ways of using grass through cattle and sheep. 

On the east side of the district, from Washingborough to Metheringham, 
is a narrow belt of fen. At the northern end the peat is deep, light and 
‘fluffy’, becoming gradually less deep with a useful admixture of clay in 
the south. In the past the natural acidity of the peat restricted choice of 
crops to rye, oats, potatoes and wheat. Frequent crops of potatoes, coupled 
with the persistency of groundkeepers, created an eelworm problem, and an 
interval of 8 to 10 years between potato crops is now found to be necessary 
to allow the eelworm to decline to a safe level. There is naturally an interest 
in the possible development of eelworm-resistant varieties, but of those 
tested to date none has proved resistant to all the strains of eelworm present; 
the search continues. Heavy dressings of lime have corrected acidity 
sufficiently to allow barley and even sugar beet to be introduced into the 
rotation. Sludge lime from nearby Bardney sugar beet factory has proved 
particularly suitable. 

While few would claim that this is a picturesque district, it has for the 
most part a well-farmed and up-to-date look. The keen interest or the 
farmers and their workers in new developments and their readiness to try 
out new methods, seem likely to keep it this way. 





FROM THE ALS 


N. K. GREEN 


Agricultural Land Service, 
Reading 


Made to measure 





THE practice of housing cows in cubicles is now well established, but some 
farmers who tried it for the first time last winter were disappointed to find 
it not as satisfactory as they hoped. 

So many success stories have been told about the system that there is a 
tendency to think it cannot go wrong and that, if it is adopted, the cows 
will always be clean, using only small quantities of sawdust instead of large 
amounts of straw. 

If success is to be achieved, it is essential for the cubicles to be the right 
size and shape and for the cows to be trained to use them. If a cow, seeing 
a cubicle for the first time, does not like the look of it and is not made to 
use. it, she will probably lie down in the slurry passage behind or between 
the cubicles. Then not only is she filthy from the start; she has also made 
up her mind cubicles are not for her. 

On the other hand if, from the very first, she is made to go into a cubicle 
and stay there before she has a chance to lie anywhere else, she is very 
likely to settle down and be no trouble thereafter. But she will settle down 
only if she finds the cubicle fits her. The question is, how should it be 
designed to fit her? 

Cow cubicles have been evolved, strangely enough, at about the same 
time but in different parts of the world, apparently without the designers 
in one part thinking of inquiring what was going on in the others. Be that 
as it may, it is remarkable that, independently, they seem to have arrived 
at broadly the same conclusions. 

In this country there has been a tendency to make cubicles of steel and 
concrete and fairly complicated in detail. In Northern Ireland the practice 
has been to use steel and timber, and to make them relatively simple. 
Putting all the designs together, the best of them seem to show agreement 
on the fellowing lines. 

The overall length should be at least 6 ft 9 in. and perhaps as much as 
7 ft. The clear width between divisions should be from 3 ft 7 in. to 3 ft 10 in. 
If the rear kerb or heelstone is 3 in. by 3 in. on a flat floor, the cow then 
has at least 6 ft 6in. on which to stand before attempting to lie down. 
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If it is found that this length allows her to dung on her bed to start with, 
that is unfortunate; but at least she can lie down in comfort. The remedy 
then is to introduce a horizontal rail or bar across the front of her knees, 
set at a distance from the wall that makes her stand with her heels near 
the heelstone. If it is found cows injure themselves against the lower hori- 
zontal rail of a cubicle division, it may be possible to substitute a rope for 
that rail. But this is still only at the experimental stage. 

If rammed chalk is used for the floor of a set of cubicles, care should be 
taken to see that it does not wear into large lumps and certainly that it 
contains no sharp flints. 

Finally, it has been noticed that in cases where there has been trouble 
with the system, as often as not little effort has been made to make a really 
good job of the design and construction of the cubicles. Where that happens 
the farmer is not giving the cows a chance, and if, in addition, he does not 
bother to train them, he has only himself to blame. This training might 
consist of roping the cow in the cubicle immediately she is introduced into 
the house, and continuing this practice until results are satisfactory. The 
placing of some form of food in the cubicle might also provide an initial 
inducement to the cow to enter. 





The Ministry’s Publications 


Since the list published in the May, 1965, issue of Agriculture (p. 245) the 
following publications have been issued. 


BULLETINS 
No. 4. Bush Fruits (Revised) 8s. 6d. (by post 9s.) 


Advice is given on all aspects of growing black currants, gooseberries and red currants. 
An innovation in this edition is a discussion on the economics of bush fruit growing. 


ADVISORY LEAFLETS 
(Price 4d. each — by post 7d.) 


No. 261. Onion and Leek Smut (Revised) 

No. 272. Lymphomatosis and Avian Leucosis Complex (Revised) 
No. 476. Chemical Weed Control in Horticultural Crops (Revised) 
No. 536. Tulip Fire (New) 


The publications listed above are obtainable from Government Bookshops (addresses on 
p. 318), or through anv bookseller. 
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Egg marketing 


New plans for the marketing of eggs will come into force next April as a result of 
talks between the Government, the National Farmers’ Unions and the British Egg 
Marketing Board. The new arrangements will be operated by the Board under its 
existing powers. This is intended to promote the more orderly marketing of eggs 
through packing stations; also to bring supply and demand into better balance, 
without preventing the modernization of the industry at a satisfactory pace. 

More orderly marketing of the greater part of the supply will be sought by 
offering producers, individually or collectively, a choice of two kinds of contract 
with the Board. Both of these will confer a premium, not exceeding 4d. per dozen, 
on the delivery of specified quantities of eggs spread equally over the four quarters 
of the year. Under the first form of contract, producers will contract to supply all 
their eggs (except for *B’ licence sales and sales at point of production) to the 
Board. Under the second, producers wishing to retain freedom to sell privately will 
be able to contract for a specified quantity of eggs but will receive no premium in 
any quarter when supplies are more than 10 per cent below the contract quantity. 

In view of the risks of recurrent overproduction, there will, under both forms of 
contract, be a ceiling on the numbers of eggs eligible for premium. This will be 
based on actual supply to the Board during the two years ended 27th March, 1965, 
though it will be modified in subsequent years by a two-year ‘rolling average’ 
which will take account of changes in each producer's deliveries, and perhaps 
from time to time by a ‘ceiling’ when over-production is in prospect. 

The remaining supply of eggs, not embraced under the two types of contract 
already described, and mostly in the hands of large numbers of small producers, 
will be subject to a third and simpler form of contract under which any producer 
may receive the same premium on up to 100 boxes delivered during any contract 
year. 

The premiums will be paid out of the Board’s funds and will thus represent a 
redistribution of its payments to producers. 

Further details of the arrangements will be published by the Board, which 
accepts full responsibility for these and for the actual operation of the plan. 
Agricultural Ministers are concerned only with its more general features, and are 
satisfied that it should help to achieve the objects stated in the first paragraph of 
this statement, It will, however, be subject to review with the Unions and the 
Board not later than 1969, and will not in any way affect the guarantee arrangements. 
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Cattle Grids: ‘An even better bargain’ 


To ask what a cattle grid is worth might well provoke the retort ‘How long is a 
piece of string?’ Put in the right place, cattle grids do pay the farmer handsomely 
though the return will be an indirect one. The purpose of a cattle grid is to prevent 
stock from straying and to save time in opening and shutting gates. It is not put 
in for the benefit of the car, lorry or tractor driver. The cost and annoyance of 
even a few hours spent each year rounding up stock that have strayed as a result 
of a gate being left open, will often be more than the annual charge attributable 
to a cattle grid which would have prevented the trouble in the first place. A more 
serious accident resulting in injury or death to a single beast, or damage to a 
growing crop by straying cattle, may well represent the capital cost of a grid. 

By using farm labour, the grid and its associated by-pass can be put into a 
farm road for as little as £50 or £60. On the other hand, a Highway Authority 
might spend £1,200 or £1,500 to put a grid on a Class A road at the edge of an 
open moorland grazing. In both cases the farmer or landowner will pay towards 
the cost of the grid, either directly where the grid is on private land or indirectly 
through the Highway Authority where the grid is placed on a public road. In the 
latter case there will almost certainly be a number of contributors towards the 
cost of the grid; in fact, all those whose farming activities benefit. In any event, 
aS an annual rent the cost is often no more than a few pounds. 

Cattle grids are simple structures, but it is important to get the design right. 
For farm roads a useful guide is available in Fixed Equipment of the Farm Leaflet 
No. 7, Cattle Grids for Private Roads, obtainable from Her Majesty’s Stationery 
Office, or through any bookseller, price Is. (1s. 4d. by post). 

Most cattle grids will attract a grant of one-third of the reasonable cost under 
the terms of the Farm Improvement Scheme. But they must be part of an application 
proposing expenditure of more than £100 and prior approval must be given before 
the work is started. At one-third off. a cattle grid is, in the language of the super- 
market, ‘an even better bargain’. 

J. F. Cottam 


Carrot growing on the Bed System 


The advantage of growing carrots on the bed system has been shown by work 
at the National Vegetable Research Station, Wellesbourne, Warwick. Closely- 
spaced rows increased yields and, by varying plant density, allowed the size of 
roots to be controlled. Under this system the field is divided into a series of beds 
lying side by side. each of which can be straddled by a tractor. It is thus possible 
to use a tractor for any operation without fear of the crop suffering from soil 
compaction, and to use tractor-drawn implements when the soil would otherwise 
be too wet for wheeled tractors. 

As many rows of carrots should be sown as is practicable in the width that 
can be harvested mechanically. Only a limited number of makes of drill are capable 
of drilling rows as closely as 3} in.—the row spacing permitting twelve rows per 
bed. If a large acreage is to be sown it may be desirable to buy such a drill, capable 
of sowing two or three beds at a time. 

Large carrots (greater than 2 in. crown diameter) for use in food processing 
can be grown on the bed system. Plant densities of five plants per sq. ft may be 
required to give roots of this size. Five plants per sq. ft would have an equal 
distance within and between the rows if the rows were 5-4 in. apart. Rows 7 in. 
apart would be sufficiently close for these low-density crops. 

Where carrots are harvested by hand, Dutch experience suggests that the rows 
should not be closer than 7 in. If closer rows are used the matting together of the 
crops makes it difficult to insert the hand between the rows to pull the carrots. 

A detailed explanation of this system is given in a new leaflet (STL 27, The Bed 
System of Carrot Growing), which is obtainable free from the Ministry 
(Publications), Tolcarne Drive, Pinner, Middlesex. 
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‘Don’t despise the fallow’, says John Jenkins 
Speaking at the Farmers’ Club on 14th April, the well-known East Anglian farmer, 
Vr. John Jenkins, gave his views on the use of break crops in cereal growing. 

He concluded by saying: 

‘Don’t despise the fallow. With most rotations it has a useful part to play in 
keeping couch grass under control. With a nil gross margin, of course, it cannot 
be brought in too often; but once in, say, 12, 16 or 20 years it has a definite and 
useful part to play. 

‘For many specialist cereal-growing farmers, the low gross margin break 
crops such as clover, hay, beans, mustard, rape, oats, etc., are probably the ones 
to use. My personal preference is for the beans, mustard, rapes. rather than the 
clovers or grasses; they are not so apt to encourage weed growth, and I feel they 
have more chance of future worthwhile development. On the heavier soils, not 
conducive to the multiplication of cereal root eelworm, oats might well also be 
introduced at least for, say, a third of the break acreage. These relatively low 
gross margin crops do not interfere with the cereal crop management and they 
incur very few extra indirect costs. 

‘Of course there are farms where the higher gross margin crops can and should 
be grown. But cereal growers should not try to grow them primarily as a break 
crop. They must be grown only on soils which will allow them to give a high 
yield and therefore a high enough gross return to justify the considerable extra 
indirect costs involved. Whether they will do this on any particular farm or in 
any particular system or not must be carefully established by full budgeting before 
they are introduced.” 


On your guard against Fluke 


Is this going to be a fluke year ? So much depends on the weather we get this summer. 
Given the right conditions of rainfall and temperature between May and October, 
the autumn and winter toll of sheep and unborn lambs to liver fluke disease can be 
reckoned in thousands. It is important to remember that the snail host of the fluke 
is always associated with wet areas: badly drained land growing rushes, shallow 
and overgrown drainage ditches, poached areas around gateways and drinking 
troughs, all these and similar sites provide it with ideal harbourage. Drainage is 
therefore of paramount importance in any campaign to eradicate the snail. 

The ‘where’ and ‘when’ of liver fluke disease and how to combat it is the subject 
of one of the Ministry’s exhibits at this year’s Royal Show (Stoneleigh Park, 
Warwicks), which we hope you will make a point of seeing. There is also a short film 
recounting the life-cycle story of the liver fluke/snail relationship. 

So far no safe drug has been found capable of killing the fluke in all its stages of 
development in sheep. Control of the disease is possible only by using a variety of 
measures—by taking stock off fields known to be infested with fluke, by treating 
infested areas with powdered bluestone or pentachlorophenate and dosing stock 
with carbon tetrachloride or hexachloroethane. 

Because moisture, temperature and especially wet summers, play such a dominant 
part in the eruption of liver fluke disease, it is now possible to forecast its likely 
incidence during autumn and winter from an analysis of weather in the previous 
summer. The forecast gives information on the choice and timing of measures to 
provide the most efficient control of the disease. Usually the forecast is not ready 
until early September, but an assessment of the situation for this year will be 
available at the exhibit. 
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Weed Control Handbook (4th Edition). 
S. A. Evans and E. K. Wooprorpb. 
Blackwell Scientific Publications. 32s. 6d. 
This fourth in a biennial series of hand- 

books, lives up to the high standard 

previously attained. In lay out and chapter 
headings it has kept to its previous format, 
with some expansion where new know- 
ledge allows a separation of subject matter. 

If size is any reflection of complexity and 

growth of knowledge, then the present 

edition exemplifies this; indeed, successive 
editions have necessitated more and more 
pages to deal with the subject adequately. 

The coloured sections covering weed sus- 

ceptibility and recommendations for the 

use of herbicides are innovations in this 
issue and for the more practical reader, 
allow quick reference. 

There is no aspect of plant husbandry, 
whether it be horticulture or silviculture, 
which is not influenced by chemical weed 
control methods. Indeed, in an age of 
increasing mechanization and decreasing 
use of manual labour, crop production and 
chemical weed control go hand in hand. 

It is apparent that there is an increasing 
specialization within the weed control 
methods for individual crops. Less and less 
is the method concerned with one chemical 
to cover a broad spectrum of both crops 
and weeds. There appears to be an 
increasingly closer relationship between the 
chemical, the crop and a specific weed 
hence the innumerable possibilities when 
the techniques of pre-sowing, pre-emergence 
and post-emergence spraying are involved. 
All this is reflected in the increase in the 
number of recommended chemicals and 
the indications of further likely additions. 
On this evaluation alone, the continuing 
appearance of this handbook is more than 
welcome. 

A reference book seldom satisfies the 
requirements of everyone, but the four 
editions of Blackwell have gone a long way 
towards meeting the demands of students, 
teachers, advisers and users alike. If there 
is a criticism to be made—and it is not a 


major One—it is the need further to bring 
together sections dealing with similar 
subject matter, e.g., the notes on the control 
of individual weeds and those on the 
common weeds of grassland. 

The question often asked is how did we 
manage before all these chemicals came 
along? Certainly the continuing production 
of more sophisticated chemicals and their 
increasing impact on crop husbandry makes 
it more important than ever to know their 
limitations and the safeguards necessary 
in their use. The handbook embraces all 
these. It is an essential vade-mecum for 
everyone concerned with the problem of 
weeds. 

FAD. 


Hops. A. H. 
Books. 95s. 
The preface to this book states that it is 

aimed at a diversity of readers—hop 
growers, advisory officers, research wor- 
kers, and members of the hop trade. 
But basically it must be regarded as a 
text-book for English hop growers since, 
although published in the ‘World Crops’ 
series, much of it is devoted to detailed 
descriptions of cultural methods prac- 
tised in England. 

The chapters on Varieties, Propagation, 
Planting, Systems of Training, Cultural 
Operations and Nutrition provide all the 
information that the most inexperienced 
grower might need. The sections on 
Fungal and Virus diseases, contributed 
by Dr. R. V. Harris, and on Pests and 
Spraying Programmes, by Mr. B. D. 
Moreton, are also clearly intended as 
practical guides to the grower, but the 
background knowledge of life histories 
and research developments that is needed 
to approach these problems intelligently 
has, wisely, been included. 

In the chapter on diseases, however, 
one feels, for the first time, that the grower 
is not being given all the information 
that would be of value to him. He is told, 
for example, that in order to free land 
from infection with verticillium wilt it 
‘should never be planted with alternative 
crop hosts of Verticillium, such as potato’. 
The other crops to be avoided are not 
mentioned, nor are the permissible crops, 
and this appears to be one instance where 
positive advice would have been of the 
greatest value. 

Although the remaining chapters con- 
tain some practical advice, they are more 
concerned with the history of hop produc- 
tion and the various fields of hop research; 


315 


BurGess. Leonard Hill 





here the book becomes less insular and 
overseas work is also discussed. The 
section on Hop Drying is particularly 
comprehensive, as would be expected, 
since this is Dr. Burgess’s own special 
field. On other subjects the coverage is 
also good but less detailed. 

The final section, The Constituents and 
Brewing Behaviour of Hops, by Dr. G. A. 
Howard, is a useful summary of a subject 
that is likely to be of the greatest importance 
to all concerned with the hop trade. 
Dramatic improvement in the efficiency 
with which hops are utilized by the brewer 
would greatly reduce the demand for this 
commodity. Dr. Howard describes the 
present state of knowledge but does not 
venture any forecast of what the future is 
likely to hold in this respect. This, in 
fact, is characteristic of the whole book, 
which provides a very full and accurate 
review of the industry as it is but makes 
no attempt to predict the future, or even 
to point out the directions in’ which 
improvements or changes might be 
desirable. 

R.A.N. 


Multivariate Statistical Analysis for 


Biologists. HiLtaArY SEAL. Methuen. 45vs. 


Agricultural and _ biological research 
workers frequently encounter problems 
in which many different kinds of measure- 
ment or observation may be made on the 
same experimental subject. For example, 
in comparing different breeds, each animal 
may be described in terms of many charac- 
ters. No single character may decisively 
discriminate between the breeds, some 
characters may be related to one another, 
and some may prove to be completely 
irrelevant to the breed comparison. 

The statistical analysis of such mul- 
tivariate data has been greatly helped by 
the increased availability of electronic 
computers, but the techniques do not 
appear to have been very widely adopted 
by research workers. This neglect may be 
partly due to the fact that the matrix 
algebra required to describe multivariate 
methods presents a forbidding mathe- 
matical appearance to those biologists 
who have not acquired a taste for algebraic 
manipulation. 

Dr. Seal has made a bold attempt to 
make multivariate methods more readily 
accessible by writing a book for biologists 
rather than mathematical statisticians. 
The reader is assumed to have only 
limited knowledge of statistical theory 
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and there is a strong emphasis throughout 
on biological examples. Despite _ this, 
there is no attempt to evade the tech- 
nicalities and the author stresses the 
underlying mathematical models and the 
implicit assumptions in their application 
to practical problems. 

The book is in two parts. Part A is 
confined to the case of a single dependent 
variate, and discusses linear regression 
analysis, analysis of variance and 
covariance, and multiple regression. The 
reader is gradually, but firmly, introduced 
to determinantal and matrix methods; 
Straightforward orthogonal models are 
derived as special cases of the general, 
non-orthogonal models. 

Part B deals with the case of several 
dependent variates, that is, with multi- 
variate analysis as it is generally under- 
stood. Techniques described include prin- 
cipal components, canonical analysis, and 
factor analysis. 

One appendix discusses general block 
designs and missing observations, while 
another demonstrates the practical bias of 
the book by outlining some useful com- 
puter routines for multivariate calculations. 

Each chapter is rounded off with some 
interesting problems, but without answers. 
There are also many valuable references, 
particularly to articles in biological 
journals. 

This book does provide biologists with 
an unusual opportunity to learn techniques 
whose description hitherto has been con- 
fined largely to texts for mathematical 
Statisticians. The writing is clear and 
perhaps as simple as the subject matter 
permits. Not every reader, starting with 
only slight statistical knowledge, — will 
finish the course, but the survivors are 
likely to find the effort very worthwhile. 


DIRW . 


Derelict Land. Civic Trust. 


All who have an interest in the country- 
side, whether it be in crops, sport or 
amenity, will welcome this production of 
the Civic Trust. It supplements and clarifies 
existing knowledge about the extent of the 
damage arising from industrial workings 
and the remedial steps necessary for 
rehabilitation. 

An editorial note indicates that the 
booklet is primarily intended to reach a 
wide public, often ill-informed, as well as 
to stimulate Local Authorities on the need 
to pay more attention to the existence and 
nature of these problems and the means 





available for their solution. Planning 
officers are already aware of the necessity 
for replacing dereliction and _ restoring 
land to serve some useful purpose. Many 
of them are leaders in this field, and have 
gone far to achieve these ends. 

The booklet sets out in considerable 
detail, backed by numerous illustrations, 
the different categories of dereliction 
resulting from bygone, and present, 
industrial activities. Briefly these are: 

(a) 36,000 acres in urban areas where 
undeveloped land is scarce and 
expensive. Of these, 24,000 acres 
are under spoil heaps, abandoned 
buildings and the like, and 12,000 
are represented by holes in the 
ground. 

(b) 114,000 acres in less populous dis- 
tricts which, if redeemable, could be 
used temporarily for agriculture or 
forestry and later maybe for ur- 
banization. 

(c) 12,000 acres a year of current and 
future dereliction. Of these, 8,500 
are covered by planned restoration 
to farming use. The remaining 3,500 
could be tidied up and landscaped. 

The cost of dealing appropriately 
with the land not already redeemed 
would, over a period and on the 
basis of present-day figures, scarcely 


exceed £1 million a year—or five- 
pence per head of the population. 


Appropriately, it is said, the tasks 
facing the planners would be eased if 
more were known about the distribution 
of workable deposits and if the activities 
of the various agencies responsible for 
digging holes and the disposal of wastes 
were co-ordinated. The case for redemption, 
admirably argued, is based not only on 
economic factors but also on the assumption 
that people do value visual decencies, and 
are ready to pay for them. The main 
extractive industries are then described, 
comprising coal, ironstone, sand and 
gravel, brick clay, limestone, china clay 
and tin. 

Town waste and pulverized fuel ash are 
the materials most easily obtainable for 
filling the holes, and the properties and 
availability of both are briefly stated. 
Before restoration, the future use of a site 
should be decided. Some useful guidance 
is given and sources of further information 
indicated in a bibliography. Where agri- 
cultural cropping following restoration is 
envisaged in order to avoid subsequent 
disappointment the Authority would, from 
the start, be well advised to seek specialist 
advice. This can always be obtained by 


reference to the Agricultural Land Service 
and the National Agricultural Advisory 
Service both of whom have wide experience 
and whose assistance would be invaluable. 

The Civic Trust must be congratulated 
on bringing such an important subject to 
the notice of the public. It is to be hoped 
that energetic steps will now be taken to 
implement the recommendations wherever 
and whenever the need arises. 

Copies may be obtained from The Civic 
Trust, 79 Buckingham Palace Road, 
London, S.W.1. Price 7s. 6d. (Postage Is.). 


W.M.D. 


Weed Research Organisation. First Report, 
1960-64. Agricultural Research Council. 
H.M. Stationery Office. 7s. 6d. 

The Weed Research Organisation, an 
Institute of the Agricultural Research 
Council, was set up at Begbroke Hill 
near Oxford in 1960. The first four years 
of its life, during which research teams 
were built up, laboratories, greenhouses 
and offices provided, and the farm adapted 
to give facilities for field experiments, 
are described in this report. 

Five research — sections—-Evaluation, 
Agronomy, Horticulture, Chemistry and 
Botany—have been set up, and each of 
them reports on their lines of investigation, 
although few results of their research are 
given. There are, however, three articles: 
(i) the development of weed control in 
potatoes; (ii) weed seeds in the soil and 
(iii) soil-applied herbicides, which give 
greater detail of some aspects of the work 
at the Weed Research Organisation. The 
origin of the word ‘organisation’ in the 
title of this establishment becomes clear 
on reading about the various ancillary 
activities such as those of the overseas 
liaison and N.A.A.S. Liaison Officers, 
and of the research students; the pre- 
paration of ‘Pest Articles’ for the Ministry 
of Overseas Development and ‘Weed 
Abstracts’ for the Commonwealth Agri- 
cultural Bureaux; and the work of the 
Agricultural Chemicals Approval Scheme. 

The emphasis of work at the Organisa- 
tion is on herbicides and, although pri- 
marily concerned with the needs of British 
agriculture and horticulture, it is playing 
an increasing role overseas. 

Included in the report is a list of pub- 
lications for the period 1960 to 1964. 


S.A.E. 
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Agricultural Chemicals 


Approval Scheme 
Since the publication of the 1965 List, the following products have been approved: 


HERBICIDES FUNGICIDES 


MECOPROP COPPER with MANEB 


Potassium and Sodium Salt Formulations Wettable Powders 


Bugges C.M.P.P. Selective Weed-killer Concentrate Pereman—Plant Protection Ltd. 
Bugges Insecticides Ltd. 


2, 4,5 T 
Ester Formulations 
Trioxone 100 Plant Protection Ltd. 


The following changes are also announced: 
Change of Company name: Waeco Ltd. (Fumite Division) now trade as Pains-Wessex Ltd. (Fumite Division 


Change of Address: E. C. Longmate, previously of Terrington St. John, Wisbech, are now at 9 Portland 
Street, King’s Lynn, Norfolk. (Tel. King’s Lynn 5045) 
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Wh ANAL ie Aa UI a AS ANE LRA 
‘The Silcock milk-from-grass system 


Hdl lta (ddl ideitt ki Mbit Aad atid 


Appeal 
to the cow 


Last year the Silcock Milk from Grass system 
produced more spring and summer milk than 
any other technical advance of the last 
twenty-five years. 

It will produce even more low-cost milk this 
year, for still more dairy farmers will be using 
it in conjunction with the new Silcock grazing 
foods—Early Grazing Nuts and Mixture. 

This system is as simple as it is effective. 
It eliminates guesswork from the appraisal of 
herbage values, and by direct ‘appeal to the 
cow” ensures that every paddock from early 
bite to foggage is turned into more profitable 
high grade milk. 


This system is part of the unique 
service operated free of charge by 
Silcock Agents in conjunction with 
the Silcock Field Advisers. A postcard 
to us in Liverpool will put you in touch 
with your Agent who will gladly tell 
you all about it. 


SILCOCKS 


EARLY GRAZING NUTS & MIXTURE 


R. Silcock & Sons Ltd, Stanley Hall, Liverpool 3 


Please mention AGRICULTURE when corresponding with Advertisers 
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» steel framed 
farm buildings 


HILL offer: 

EXTRA DURABILITY: steel framework guaranteed for 30 years. Main- 
tenance free for 8-10 years 

EXTRA STRENGTH: steel frames provide for longer bays and wider 
buildings 

EXTRA RESILIENCE: steel frames are not affected by sudden changes 
in temperature 

EXTRA SERVICE: fully comprehensive plans and specifications prepared 
to Ministry standards 


POST THIS COUPON FOR FREE BROCHURE 
To: HILL CONSTRUCTION CO. (ENGINEERS) LTD., 
WIDE LANE, SWAYTHLING, SOUTHAMPTON 

Please send FREE details and Brochure. 


NAME 


B ADDRESS 
@ Size of building required Telephone ‘ 
Span... eee 9 ee .. Height to Eaves ‘ eae 
2 OE GE eee Ee ES EE oe 








BU RCO THE STABILIZED 
BURGUNDY MIXTURE 





Blight-free 
potato crops 
can show | Booth Roller Crusher 


yield increases Barley, oats and other cereals crushed at three 


tons per hour without kibbling. Low moisture- 
of 2-3 tons per acre! YAY content grains crushed without damping off. 
i Only one control. Heavy duty construction 
for full details contact: agg square by 2 ft. 7 in. deep; weighs only 
MKEGHNIE BROTHERS LIMITED, P.O. a ene 
BOX 4, DITTON ROAD, WIDNES, LANCS. J OOTH Canal Road, Congleton, 
ee 


TELEPHONE: WIDNES 2611 TELEX: 62171 & Son Ltd. Cheshire. 
Telephone: Congleton 3114 


Please mention AGRICULTURE when corresponding with Advertisers 
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BOOKS 


AGRICULTURE 
HORTICULTURE 
ANIMAL HUSBANDRY 


and 
VETERINARY SCIENCE 


Catalogues sent on request 
* 

Lewis’s Scientific 
Lending Library 
ANNUAL SUBSCRIPTION (Town or Country) 
from £2 Ss. Od. 


Prospectus sent on request 


The Library includes all recent and 
Standard Works on Agriculture, 
Botany and Allied Subjects 


136 GOWER STREET, LONDON, W.C.1 
Telephone: EUSton 4282 





* 
H. K. LEWIS & Co. Ltd. 








Farm 
buildings 
are easy 
to insulate 
with 


S$pandoplast 


expanded polystyrene insulation board 


@ Spandoplast is a lasting, effective insulant. 

@ It is featherweight and very easy to fix. 

@ The best builders insist upon Spandoplast. 

@ Obtainable from agents throught the U.K. 
For technical information please contact us:— 


THE BAXENDEN CHEMICAL CO. LTD. 


Paragon Works, Baxenden, Nr. Accrington, E. Lancs. 
Telephone: Accrington 34631. 


At ne am can have a PACKAGE DEAL 


CROP DRYING INSTALLATION 





We supply a complete range of 
equipment for installation in existing 
buildings including all-electric, pro- 
pane heated or tractor drive driers, 
ducting, elevators, storage bins etc— 


may we send you details... .? 


Blackburn 


No need to deal with a handful of suppliers— 
we plan and supply your complete crop- 
drying plant—all you have to do is switch-on! 
It costs no more, in fact it will probably 
save you a great deal of time and money. 
If you’re thinking about crop-drying—grain, 
grass hay, onions, potatoes, seed, etc.— 
whether you want a complete or part 
installation—could we meet and discuss 
how the Blackburn service can help you? 


FAN HEATERS a REFRIGERATED 





To Blackburns Developments (Coningsby) Ltd. 


| lam interested in 


! Name 


| Address 


BLACKBURNS DEVELOPMENTS (Coningsby) L LTD. Ae 
CONINGSBY, LINCS. Telephone: Coningsby 466 on ce er ee eee ene em 
Please mention AGRICULTURE when corresponding with Advertisers 
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LOW LOADING FARM TRAILERS, CARRY UP TO FOUR TONS 


L. W. VASS LTD. AMPTHILL, BEDFORD Tel. Ampthill 3255 


Over-run 

& Hand 

operated 
brakes Carriage Paid 
Nearest Station 


Platform 10’ 0” long 
5’ 2” between mudguards 














The EVENSTORM system 
covers all aspects of 
IRRIGATION 

efficiently and economically 

* Manure guns and pumps 

* Rotary sprinklers and Rain guns 

* Lightweight portable mains 
Details from the manufacturers, 


Dept. A., Evenproducts, Evesham, 
Worcs. Tel: 6633 4. 





COMING! 
The September issue of 


AGRICULTURE 


will contain an authoritative 
illustrated section dealing 
with PIGS - THEIR CARE 
& MANAGEMENT. 


For details of the attractive facing editorial pages 
now available to a few advertisers you should contact 
the Advertisement Representatives COWLISHAW & 
LAWRENCE (Advtg.) Ltd., 16 Farringdon Street, 
E.C.4. (CITy 3718 

















OFFICIAL APPOINTMENTS 








University of Sydney 
LECTURER IN AGRONOMY 


Applications are invited for the above- 
mentioned newly created position from 
persons with training and experience in 
crop physiology. Candidates should possess 
a University degree in Agricultural Science 
or its equivalent. The successful applicant 
will be required to assist in the teaching of 
crop physiology in relation to Agronomy 
and to undertake research in this field. 


Salary for a Lecturer is within the range 
£A2,400 110 = £3,170 per annum. 


Information concerning superannuation, 
Housing Scheme, sabbatical leave, etc., 
and method of application is obtainable 
from the Association of Commonwealth 
Universities (Branch Office), Marlborough 
House, Pall Mall, London, S.W.1. 


Applications close in Australia and 
London on 2nd July, 1965. 








COMING IN? 





ECOLOGIST— MALAWI 


Required to conduct small Scale Surveys 
of development projects, and to extend the 
agro-ecological survey of the whole country; 
also to supervise the Herbarium. 

Candidates, preferably single on account 
of travelling involved, should hold a B.Sc. 
degree in Natural Science, of which Botany 
should be one subject, and have knowledge 
of plant taxonomy. 


Salary £1485— £2,600 plus 15°, termina! 
gratuity. Passages provided. Education 


allowances 2—-3 vear contract. 


Candidates, who should be nationals of 
the United Kingdom or the Republic of 
Ireland, should write for further details, 
giving full name, and brief particulars of 
qualifications and experience quoting Ref. 
RC.213 134 04 to: 

Appointments Officer, 

Room 301, 
Ministry of Overseas Development, 
Eland House, 
Stag Place, 
London, S.W.|1. 
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MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 


Experimental 
Husbandry 


Gives accounts of husbandry experiments carried out at both 
experimental husbandry and commercial farms throughout the 
country. It should have a wide appeal to farmers, their advisers, 
research workers and students. 


Experimental 
Horticulture 


Designed for commercial growers of fruit, flowers, vegetables 
and crops under glass, this publication contains accounts of 
experimental work and its bearing on practical problems in the 
field. 


These publications are issued at irregular intervals (about two or three 
times a year). Prices range from 5s to 7s 6d ( postage extra). 


Government publications can be purchased over the counter or by post 
from the Government Bookshops in London, (post orders to PO Box 569, 
S.E.1), and in Edinburgh, Cardiff, Belfast, Manchester, Birmingham and 
Bristol, or through any bookseller 


Please mention AGRICULTURE when corresponding with Advertisers 
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GLASSHOUSES 


by Burt, Boulton & Haywood are 


LASSHOUSE 


designed by experts 


GLASSHOUSES 


built of the right materials with unlimited variety 


GLASSHOUSES 


of guaranteed quality with economy 


ASSHOUSES 


t give you years of dependable service 


L ‘AS SHOUSES 


backed by specialist knowledge and a 100% comprehensive service 


B. B. & H. Glasshouses are factory-built to site and crop requirements, and can be 
erected either by the customer or by the B. B. & H. service department. B. B. &@ H will 
survey your site, advise on layout and design, build the walls, and carry out the glazing 
and heating. Existing nurseries can be modernised and B. B. & H. glasshouses are Grant 
Aided. Contact B. B. & H. for full information on the range and service. 
2a Forcing Houses, Burt, Boulton 
Si sae é ; & Haywood Ltd., 
Burts Wharf, 
Crabtree Manorway, 
Belvedere, 


Kent. 
Tel: Erith 33066. 
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